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PREFACE TO FIRST EDITION. 





In the following pages I purpose to confine myself to a 
description of the Photographic processes on Paper and Glass, as 
being the two modes of fixing the luminous image that present 
the most difficulties to the beginner, and, moreover, are those 
_ Which at the present time are occupying to the greatest extent 
the attention of the Photographic world. 


Almost every one who has commenced this beautiful and 
fascinating art, has felt the want, to a greater or less extent, 
of some work which shall contain such simple and definite 
instructions as will enable him to succeed in the particular 
processes in which he may be engaged. It will therefore be 
my endeavour to transcribe to these pages the results of actual 
experiment, and to lay down those rules for the practice of the 
Vatious processes which experience has shown to be attended 
with most success. 


In carrying out this design, many variations in the processes 
will necessarily be omitted; but this will be found a convenience 
tather than the reverse, to the beginner, as it is a generally 
admitted fact, that those Photographers who are content to 
follow some good process to the exclusion of others that have 
been but imperfectly tried, produce by far the best pictures 
With the least expenditure of time and trouble. 


CHARLES A. LONG. 
July, 1854. 


Sy OR 





PREFACE TO FOURTH EDITION. 


A FourTH edition of “ Practical Photography”’ being called for 
so rapidly after the issue of the last, confirms my anticipation of 
the usefulness of a treatise for the instruction of Amateurs and 
Photographers, in which simplicity of detail, and absence of 
technicality from the description of the processes, formed the 
basis of its structure. In the present edition many parts have 
been entirely re-written, and a paper added on the coloring of 
positive photographs. The whole has been carefully revised 
in order to bring the information contained in the various sec- 
tions down to the present time, a course which I trust will 
ensure even a larger circulation than has been accorded to the 
three previous editions. 
CHARLES A. LONG. 


Bayswater, Oct., 1858. 





THE DARK ROOM. 


Tu room in which the various operations in the Photographic pro- 
eesses about to be described are conducted, should be so constructed 
that every ra of light can. if necessary, be shut out, especial care 
‘being bestowed on the exclusion of that element under and around 
the door: it is better if there be only one window, near which may 
be placed the operating table. The light from the window must be 
modified by placing before it a triple thickness of yellow calico; the 
light which enters through this screen will not affect the sensitive 
surfaces, but will enable the operator to conduct the process with 
ease and comfort. Should a window not be at command, the light 
of a lamp, surrounded with ruby or yellow glass, can be used with 
advantage. (Figs. 1 & 2.) 





It will be found convenient when using the paper process to have 
_a broad shelf fitted up to hold three or four washing pans; this will 
answer well at the same time for pinning the paper to while drying. 
A small shelf near the table will also be a convenience as a resting- 
place for the bottles containing the chemicals; this enables the table 
to be kept yuite clear and fit for action, which will be found a great 
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advantage, and will tend much to the success of the various pro- 


cesses. 

A pan of clean water and some clean cloths may be advan- 
tageously placed near at hand, as likewise vessels for the refuse 
waters and liquids used in the production of pictures. 

The cloths and leathers used in the Collodion process ought - 
be hung on separate hooks, so as to be kept quite distinct and within 
reach, and each one should be returned to its place when done 
with. 

The solutions in all the processes require frequently to be — 
and it may be of service to the novice to describe the way of folding 
the bibulous paper to be used in the operation. Cut a circle of i 
paper of twice the diameter of the funnel to be used, and first fold it 
in half and then in quarter; it will now be found to fit the funnel 
exactly. The paper is folded in precisely the same way when used 
with the filter ring. 

These remarks will no doubt appear quite unnecessary to many 
Photographers, now adepts in the art, but I would merely remind 
them that it has been by attention to minute and apparently trivial 
inatters that they have attained their present proficiency. 





THE PHOTOGRAPHIC PROCESSES. 


Before entering upon the details of the Photographic processes, it 
may not be out of place to give some account of the chemical sub- 
Stances used in Photography, and also to make a few observations 
on their behaviour under certain conditions. 

The following list contains the usual chemical preparations con- 
cerned in the formation of the Photographic image: 


Todide of potassium. | Pyrogailic acid. 
Nitrate of silver, Acetic acid. 
Gallic acid. Proto-sulphate of iron. 


Hypo-sulphite of soda. 
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To commence then with Ioprpr or Porassrum. This salt, consist- 
ing of iodine combined with the metal potassium, is formed by 
saturating a hot solution of pure potassa with iodine, which gives 
rise to iodide of potassium and iodate of potash. This is evaporated 
to dryness and exposed to a gentle red heat ina platinum crucible 
in order to decompose the iodate. The fused mass is then dissolved 
in water and crystallized. 


The photographer should be particularly careful in the purchase 
of this salt, as it is frequently contaminated with various impurities 
which render it perfectly useless in Photography. The most usual 
contaminations are chloride of potassium, and carbonate and sul- 
phate of potassa, either of which would have an injurious effect on 
its qualities. 

Pure iodide of potassium is in crystals of the cubic form, white 
and opaque, that do not deliquesce in a moderately dry atmosphere, 
and are perfectly soluble in absolute alcohol. 


Nirrate or Sitver is formed by dissolving pure silver in nitric 
acid diluted with three times its bulk of water: the solution is 
evaporated, and crystals of nitrate of silver are deposited in the form 
of transparent tables on the cooling of the liquid. These are dis- 


solved in water and again crystallized, in order to free them from 


any adhering nitric acid. 

Nitrate of silver is met with in commerce in two states, one in the 
form of crystals, as just described, and the other in small cylindrical 
sticks ; these latter should be rejected by the photographer, as con- 
taining many impurities and contaminations which are not found 
in the crystallized article. ‘This remark, however, does not apply to 
the fused nitrate of silver prepared expressly for Photographic pur- 
poses. This article is absolutely pure, and is sold in cakes, and not 
in sticks, as is the common lunar caustic. The foreign matters 
found in the nitrate of silver of commerce are lead, copper, and 
potash, each in the state of nitrate. The whole of these impurities 
are detrimental to the proper action of the nitrate of silver in the 
various Photographic processes. 


Gatiic Acip.—If powdered Aleppo galls be mixed with water to 


ih i 
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the consistency of a thin paste, and exposed to the action of the 
atmosphere at a temperature of 65° for a period of four or five weeks, 
the evaporation being neutralized by the addition of small quantities 
of water, they will become mouldy: the liquid is then pressed out 
and the residue boiled in water. The resulting hot solution must 
now be filtered, and as it cools will deposit beautiful crystals of gallic 
acid these are to be boiled in water with some animal charcoal, 
‘and the solution again filtered, when on cooling the gallic acid will 
erystallize in the form of slender needles, having a silky lustre. 
The gallic acid should be of a light yellow colour, and perfectly free 
from dark portions; and when dissolved should make a bright and 
clear solution. 1 oz. of water will dissolve about 4 grs. of gallic acid 
at the temperature of 60°. 


Prrocatiic Actp.—This beautiful substance is obtained by sub- 
mitting gallic acid in suitable apparatus to a temperature of 430° 
Fah., when pyrogallic acid in the form of bright shining scales 
sublimes and is condensed in the upper part of the vessel. The 
scales ought to be quite white and free from any tinge of brown, 
otherwise we may conclude that they have become contaminated 
with an empyreumatic oil, and that the temperature at which they 

had been formed was too high. 


The only other impurity likely to be discovered in pyrogallic acid 
is metagallic acid, which is produced from the same cause as the oil 
mentioned above. The first impurity causes the pyrogallic acid, 
when mixed ready for developing the picture, to decompose mor 
readily; and the second, if not carefully separated by filtratiot, 
causes innumerable blemishes on the surface of the plate. 


Acetic Acip (glacial) is the result of the decomposition of acetaté 
of soda, which has been thoroughly purified by repeated crystallize 
tions, by sulphuric acid; the acetic acid distilling over at a temper 
ture of 125°. The first product is then re-distilled over some dry 
acetate of soda, and the product submitted to the action of cold until 
it assumes the solid form; the liquid is then drained from th 
crystals, which are pure hydrated acetic acid. 


There are various impurities in the ordinary strong acetic acid, 
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such as sulphuric, tartaric, oxalic, and hydrochloric acids; but if 
the article be carefully prepared, we need not be apprehensive of any 
contamination. It is above all things necessary that the acetic acid 
should be of good quality, as so much of the brilliancy and clearness 
of the pictures produced with it depends on its purity and strength. 
For the paper processes the operator should reject any sample of 


acetic acid that does not assume the solid form at a temperature of 
50° Fah, 


| Proro-suLPHATE or Inon.—This salt is obtained by treating me- 

tallic iron with dilute sulphuric acid, the liquid on evaporation 
yielding crystals of a bluish-green colour, which after being dissolved 
and re-crystallized form the pure proto-sulphate of iron. The only 
impurity of consequence in this salt is due to the peroxidation of 
part of the base; this, however, may be easily detected by the 
crystals becoming slightly tinged with yellow. Any indication of 
the kind in a sample ought to be sufficient grounds for its rejection 
by the photographer. Should it, however, be inconvenient to pro- 
cure another sample, the discoloured crystals may be treated with 
dilute sulphuric acid, washed and dried; they will then be fit for 
use in making the developing solution. 


Hypo-sutpuite or Sopa—There are various ways in which this 
salt can be made; the following appears to be the most simple :— 


Mix 1 lb. of finely pulverized calcined carbonate of soda with 
10 ozs. of flowers of sulphur; heat the mixture slowly till the sul- 
phur melts; stir the fused mass so as to expose all its parts freely to 
the atmosphere; then dissolve in water, filter the solution, and boil 
it immediately with flowers of sulphur. On cooling, after being 
filtered, it will deposit beautiful crystals of the hypo-sulphite of soda. 
The impurities likely to interfere with the photographic use of hypo- 
sulphite of soda are sulphate of soda and carbonate of soda; the 
former may be detected by the crystals looking dry instead of slightly 
damp, and the latter by the addition to a solution of the suspected 
sample of a few drops of sulphuric acid, when effervescence will 
ensue if carbonate of soda be present. A sample containing car- 
bonate must on no account be used for making a toning bath. 
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From the foregoing remarks it will be seen how necessary it is to 
be careful in the selection of the chemicals we are about to use; and 
I venture to assert that more failures have arisen from inattention to 
this particular than frcm any other cause. 


THE COLLODION PROCESS. 


Iv the year 1851 Mr. Scott Archer made known to the world a pro- 
cess by which he had succeeded in taking impressions in the Camera 
on a film of collodion spread upon a plate of glass. 

His provess varied very little from that now most recommended, 
except in a few particulars of manipulation, which practice has 
shown to be essential to success. 

The advantages of such a process had been long admitted, but up 
to this point nothing of great service had been proposed, except that 
on albumenized glass, which, from the slowness of its action, was 
useless for portraiture, and almost so for many other purposes. 

The transparency of glass plates, and the film of collodion, as 
compared with the uneven texture of paper, is a strong argument in 
its favour; but when we superadd the extreme sensitiveness of the 
collodion plate, and the ease in the manipulation, nothing more 
can be desired for obtaining perfect representations of natural 
objects. 

Ihe apparatus required for the Collodion process is of a very simple 
kind, and consists of the subjoined articles :— 

_ Gutta-percha or glass bath, for holding the nitrate of silver. 

The dipper, which consists of a strip of flat glass, having a small 
Support cemented at one extremity for the purpose of holding the 
glass plate while it is being plunged into the bath. 

Levelling stand, with proper adjusting screws for supporting the 
plate, while the picture is being either developed or fixed. 

2 ounce measure. 

1 ounce ditto, for developing solution. 

Small spouted cup, for hypo-sulphite of soda. 

Funnel, and filter-ring; the former for the filtration of the bath, 








13 


the latter for the purpose of filtering small quantities of developing 
solution before use. 

Porcelain pan, to hold the levelling stand in order to catch the 
superfluous liquid. 


Cottopion is a solution of gun-cotton, or more properly pyroxyline, 
in sulphuric ether, and the qualities that fit it for Photographic 
purposes are, capability of being rendered extremely sensitive to 
light, toughness, tenacity, and freedom from impurities of any kind. 

These objects will be attained by following the method we are 
about to describe in all its details, the principal points requiring 
attention being the strength of the acids and the space of time the 
cotton is exposed to the action of them. The mode of proceeding is 
as follows :— : 

Take 12 ounces of nitric acid of the specific gravity of 1360, 
throw it into a large wedgewood mortar, previously placed under a 
chimney, or out in the open air; then add 18 ounces of sulphuric 
acid of the specific gravity of 1840, thoroughly mix them and allow 
the mixture to cool to 140° Fah.; then immerse finely carded cotton, 
in small portions at a time, until the acids will just cover the 
quantity ; stir the cotton with stout glass rods in such a manner that 
it may become perfectly saturated with the acids and that every 
fibre may be brought under their influence. Some difficulty will be 
experienced at first to do this properly; but, by attention to the 
manner of adding the portions of cotton, and care in preventing any 
air from being carried into the acid mixture entangled in the inter- 
stices of the cotton, will soon lead to successful results. If any air 
is carried down into the acids, it will give rise to the formation of 
nitrous gas, which will render its presence sensible by the dense red 
fumes that will arise from the mixture. If the operator perceives this 
effect coming on, he must immediately so stir the portions of cotton 
when it occurs that the acid may be brought into immediate contact 
With the fibre, to the exclusion of the air contained or entangled in 
the interstices of the cotton, otherwise a deterioration in the result- 
ing pyroxyline will take place. When the cotton has been im- 
mersed for 10 or 15 minutes, it is to be removed to a capacious 
vessel of cold water and stirred about with a stick for a few minutes; 
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the water must then be changed three or four times until the whole 
of the acid is removed from the pyroxyline; this may be ascertained 
by throwing into this last water a piece of blue litmus paper, which 
will indicate whether the liquid be acid in its reaction or not. When 
the gun-cotton or pyroxyline is entirely freed from all trace of acid, 
it is to be squeezed, so as to get rid of as much moisture as possible, 
and is then to be spread out in a warm place to become dry. The 
drying will be much facilitated if carried on in a current of air; as a 
matter of precaution, it will be better not to dry the pyroxyline by 
the fire, for fear that an explosion might occur from some portion 
becoming dry and more easily inflamed by the proximity of the 
source of heat. Cotton treated in the manner above described should 
not be much altered in its texture; it should only feel more harsh to 
the touch, the fibre remaining much of the same Jength as that of the 
original cotton. If the fibre turns out short and easily broken, we 
may infer that the acids have been used of too high a temperature, 
or that their specific gravity has been too low. It would be well, as 
a matter of practice, if the operator were to confine himself to ex. 
perimenting on small quantities of acids and cotton, until he is 
master of the appearances presented during the conversion of the 
cotton-wool into pyroxyline. 

By following the above directions carefully, any one can ensure 
making a cotton that shall be perfectly soluble, and one that will 
give the essentials of toughness and tenacity to the collodion made 
with it. 

The next part of the process is to bring the cotton prepared as 
above to a state of solution. This is accomplished in the following 
manner :— 

Place 80 grains of the prepared cotton in a one-pint bottle, and 
pour on to it 10 drachms of alcohol of the specific gravity 840. 
Agitate so as to saturate the cotton with the alcohol, and then add 
18 ozs. by measure of sulphuric ether, of specific gravity °730. 
Agitation must be kept up until the whole of the cotton is dissolved, 
which will be in three or four minutes, if it has been properly pre- 
pared in the first instance. The bottle containing the above is now 
to be set aside to allow the collodion to clear, which it will do in the 
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course of 86 hours by the deposition of some of the fine fibres of the 
cotton that are insoluble in the ether. 

The reason of adding alcohol to the cotton before dissolving in the 
ether is, that it may be taken up more readily; for if we treat the 
cotton with very strong ether it will not be dissolved, but imme- 


diately on the addition of a small quantity of alcohol it is entirely 
taken up. 


NEGATIVE COLLODION PROCESS. 


Having prepared our Collodion as before directed, and drawn it 
off from the sediment in the bottle, the next point to which we turn 
our attention is, to impregnate it with some soluble iodide—in fact, 
to iodize it. | 

Many methods to effect this object have been published from time 
to time, each, according to the discoverer, possessing advantages 
above all others. I shall, however, confine myself to a description 
of the process that, after long experience, appears to me to fulfil all 
the necessary conditions in the most complete and simple manner. 


IODIZING SOLUTION FOR NEGATIVE COLLODION. 


The plan which I adopt, and one that, after repeated trials, I find 
is liable to fewer objections and accidents than any hitherto pre- 
pared, is, to dissolve 16 grains of pure iodide of cadmium and 16 
grains of pure iodide of ammonium in 2 oz. of absolute alcohol, and 
after careful filtration through two. thicknesses of bibulous paper, 
2 drachms of this mixture are to be added to 6 drachms of plain 
collodion, prepared as above directed. Collodion, iodized in this 
manner, will be found to give excellent half-tones, and at the same 
time furnish negatives of great intensity and vigour, capable of pro- 
ducing pictures of great beauty when printed on paper. 


SOLUTIONS REQUIRED IN THE NEGATIVE 
COLLODION PROCESS. 


Nitrate or Sitver Batu.—This bath requires great care in its 
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preparation, as much of the success of the process depends on its 
proper composition. The formula which I have used as yielding the 
best results is the following :— 


Pure nitrate of silver in crystals .  . 1} ounces. 
Distilled water . asi (Peet? a ee ee RR ounces. 
Todide of potassium ae . “&o grains. 


The bottle containing these ingredients is to be well shaken at 
~ intervals, and allowed to remain in a warm place for a few hours, 
the contents may then be filtered into a perfectly clean bottle for 
use. 
Before, however, we can make sure of obtaining a perfectly clear 
picture in this bath, it is necessary to test it as to the degree of 
neutrality it exhibits, and this is accomplished by allowing a drop 
of the clear filtered solution to fall on a piece of blue litmus paper: 
if, after the lapse of a minute, no alteration takes place in the colour, 
we may conclude that the bath is quite neutral; if, on the contrary, 
the blue colour of the paper is changed to a tint verging on green, 
we may conclude that the bath is in an aikaline condition; and if, 
on @ third trial, we find the litmus pxper changes in tint from blue 
to red, we may argue that an acid condition pervades the bath. In 
the case of the two former conditions obtaining it is necessary to 
add one or two drops of pure glacial acetic acid to the bath, and to 
test it with the litmus paper between each addition until we find 
that the drop of bath on the blue litmus paper just changes the 
colour to a pink (not red); on the contrary, if on the first trial the 
litmus paper indicate a decidedly acid reaction, we must add, drop 
by drop, a dilute solution of ammonia, until the pink colour is ob- 
tained on testing with a fresh piece of litmus paper. 


We have been thus explicit in the manner of accomplishing this 
important condition of the bath for two reasons—first, because s0 
much of the beauty of the negatives produced depends on the state 
of the bath, and second, although a simple matter, there are many 
beginners in the art who might stumble thus early in their experi- 
ments, and ever fail to become proficients from a want of knowledge 
of the properties requisite in a good bath. 
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DEVELOPING SOLUTION FOR NEGATIVES. 


The solution which I have found to give the best results, and the 
formula for which there appears, after long trial, no reason to alter, 
is composed as follows :— 


PHORM ACTA VIO TEENS enc Tk 3 grains. 
Glacial acetic acid : ‘ : ¢ 1 drachm. 
Distilled water . ; ‘ , \ 2 ounces. 


Dissolve the pyrogallic acid in the distilled water, and then add 
the acetic acid. If the solution should present any appearance of 
turbidness, it must be filtered carefully through bibulous paper in 
order to render it perfectly bright and clear. 


FIXING SOLUTION FOR NEGATIVES, 


This consists simply of a solution of hypo-sulphite of soda in 
water; the quantities are noted in the following formula :— 


Hypo-sulphite ofsoda . . .  . 8 ounces. 
Water (distilled or rain) Bigs coe 20 ounces. 


There is no necessity for this solution to be filtered except to free 
it from any gross impurities. 

The solutions being all prepared, we shall next proceed to give as 
detailed and simple an account as possible of the manipulatory part 
of the process ; and let me here impress upon the mind of the novice 
in such matters, that next to ABSOLUTELY PURE CHEMICALS, cleanli- 
ness is of the highest importance, and that he cannot hope for 
success unless great attention be paid to this particular. 

The manipulation is divided into seven distinct operations, viz., 
cleaning the plate, spreading the collodion film, exciting the plate 
or rendering it sensitive, exposure to the action of light, development 
of the image, fixing the proof, and finally varnishing the picture, to 
prevent injury to the surface while taking the positive on paper. 


CLEANING THE PLATE. 


The plate, which should be ground at the edges, is to be 
thoroughly washed in abundance of water, dried on clean linen 
9 
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cloths, and finished by being rubbed with a piece of perfectly clean 
wash leather, one that has been passed through several clean waters 
to free it from the dressing that exists in it at the time of pur- 
chasing. 

There is no occasion whatever for the use of nitric acid, potash, 
soda, or ammonia; all of these substances increase the chances of 
accident, without giving a corresponding equivalent in their cleaning 
qualities, 
_ If any difficulty arises in getting a perfectly clean plate, a few 
drops of old waste collodion applied to the surface with a piece of 
cotton-wool will easily accomplish it; the cleaning is to be finished 
with the wash-leather as before. | 

The plate being thoroughly clean, we proceed to the second 
operation— | 


SPREADING THE FILM. 


This is best accomplished in the manner following :—Hold the 
plate by the corner (4, #y. 3) between the [, ~ 
thumb and forefinger of the left hand, and 
having previously freed the collodion bottle 
from any particles of dry collodion which may 
be adhering to it, pour a good quantity of the 
collodion on the plate at about the point (xz); | 4 
then by gently tilting the plate, firstly towards the corner (c), 
secondly to (p), then to (a), taking care that the collodion does not 
touch the thumb, and lastly to (s), we shall find the plate perfectly 
covered with the film, and the superfluous quantity in the best 
position for returning to the bottle, which being done, the plate is 
still to be kept slightly inclined so that the corner (B) may be 
lowest; and the lip of the bottle is to be drawn gradually in contact 
with the edge of the glass from (s) to (4), in order to correct in a 
great measure the tendency which the collodion has to form streaks 
across the glass plate: this it accomplishes by laying hold as it were 
of the film, and shifting its position slightly on the surface of the 
glass. The operation of coating the plate ought to be performed as 
quickly as possible, as the evaporation which takes place from such 


Fig. 3. 
B ' 
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an extended surface of collodion gives rise to the loss of so much ae 
ether as to render the collodion réturned from the plate almost er 


useless, if the operation be delayed beyond a certain time. 
The accompanying cut (Fig. 4) will convey an idea of the way 
in which the plate is to be held; in the drawing we are supposed to 


be facing the operator. 





Fig. 4. 
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RENDERING THE PLATE SENSITIVE. 


_—~ 


{ 






As soon as the collodion film has be- 
come set, the plate is to be placed on 
the dipper, and immediately plunged 
into the nitrate of silver bath (Lig. 5.) 
This must be done at one stroke: there 
must be no stoppage during its descent 


==. into the bath; otherwise, wherever such 
“== pause has taken place there will be a 
= line on the picture, which will give evi- 


dence of its existence in the subsequent 

part of the process. ; 
After leaving the plate immersed for about half a minute, withdraw b | 
- it carefully; the surface will have changed its aspect, and become of 

a yellowish colour, and will furthermore be covered with streaks, just 

as if the plate had been previously oiled. It must be immediately te 
returned to the bath, and moved once or twice briskly up and down 

at intervals through the space of two minutes when the thermometer 
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is at about 60° Fah , but if lower, longer time may be allowed in the 
bath. It will be found on removal that the whole of what is tech- 
nically called greasiness is gone off, and that the liquid flows quite 
freely over the surface, 

The plate is now removed from the bath, and held with one corner 
downwards to drain for a moment or so: it is then ready for placing 
in the dark frame of the camera. . 

Great difficulty, I am fully aware, is experienced by beginners in 
knowing how long the plate, after having the collodion poured on to 
it, ought to remain before immersion in the bath. This difficulty, 
like many others, will vanish in a very short time, if proper attention 
be devoted to the appearance of the film under different circumstances. 
For instance, if the operator finds that it takes some considerable 
time before the film becomes of an opalescent hue, he may safely 
conclude that the plate has remained out of the bath for too long a 
time; if, on the contrary, there is any tendency of the iodide of silver 
formed on the plate, immediately on its immersion in the bath, to wash 
off—as is not unfrequently the case, especially at one of the corners— 
he may assuredly predict that the collodion has not become set, and 
that in future operations with that collodion, he must allow a longer 
period to elapse before immersing it in the bath. A very few experi- 
ments will suffice to show the truth of these remarks, and also the 
necessity for great caution in manipulation. It must always be re- 
membered, after we have been working from one bottle of collodion 
for any length of time, that the ether has considerably diminished in 
quantity, in proportion to the alcohol present in the collodion; so that 
we shall have to defer the immersion of the plate in the bath, in pro- 
portion to the amount of exposure the collodion has had in our previous 
operations. This may appear to many a point of minor importance, 
but it is scarcely credible the stumbling-block it is in the path of the 

inexperienced. 

Another difficulty experienced by the uninitiated is, the length of 
time that the plate should remain under the action of the bath, in 
order to give it the greatest amount of sensitiveness. This varies with 
the temperature, and appears to be entirely dependent upon it; but 
it will be found that at the temperature of 60° Fah., two minutes is 
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quite sufficient to render the film sensitive. If, as stated before, the 
thermometer falls below 50° Fah., longer time—say from three to 
four minutes—must be allowed to elapse before the final removal of 
the plate from the bath ; but, on the contrary, if the temperature be 


considerably above 60°, as in the height of summer, the time of im- ' 


mersion must be curtailed in proportion, 

Having pointed out these difficulties, and also indicated a way to 
surmount them, we must leave it to the industry and judgment of the 
operator to prevent their recurrence, and consider that he has prepared 
his plate ready for the next step in the process— 


EXPOSURE IN THE CAMERA. 


This isa point of the greatest nicety, and one which taxes the 
judgment of experienced operators. very severely, especially in a 
climate like ours, where there is a continual variation in the intensity 
of the light. 

In the case of a portrait, the sitter ought to be so placed that he 
may be well and equably illumined, taking care that one side of the 
face is in comparative shadow, and also that the eyes are protected 
by blinds, or some contrivance, from any great glare of light, which 
would inevitably give a false expression to the face, and consequently 
spoil the likeness. The aspect best adapted for the purpose is the 
northern, which, of course, is free from the glare complained of, and 
at the same time reflects light of superior photographic quality. 

Care should be taken that the sitter does not move 
during the operation: this is best accomplished by 
having the chair furnished at its back with a head 
rest (Fig. 6), which will prevent the nervous jerk we 
are so apt to give when sitting in one posture for a 
few moments together. 

The figure being posed to our satisfaction, it is 
necessary to bring the image to a focus on the ground 
glass of the camera, and this should be done care- 
fully, as much of the success depends on its proper 
adjustment. 

Fig. 6. We now proceed to expose the plate to the action 
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of the light passing through the lens. The precise time of exposure 
must depend entirely on the judgment of the operator; all we can do 
in the matter is, to give such general directions as may assist in 
forming it, and we cannot do better than by instancing cases of under- 
exposure and over-ewposure. If we find on developing the image that 
the parts of the picture that were in the best light—such as tlie fore- 
head, the shirt-front, &c.—make their appearance with some difficulty, 
and that the parts not so well-illumined fail to be at all perceptible, 
we may conclude that the plate has been under-exposed; but if, on 
the contrary, the parts that were in comparative shadow are developed 
as soon as the high lights, we shall find that too long an exposure has 
been given to the sensitive plate. 


The way in which a picture develops itself that has undergone the 
right amount of exposure is—first, the shirt-front appears; next, the 
forehead and the light side of the face; then, the parts which are not 
so well-illumined; and lastly, the deep shadows become developed. 


It is a curious fact, that a picture that has been over-exposed, 
instead of being extremely dense, as we should naturally expect, loses 
its vigour in a remarkable degree. While we are viewing it by re- 
flected light, it appears a most solid and vigorous proof; but, on 
holding it between the eye and the light, we shall at once find that 
the high lights of the picture are scarcely more dense than the back- 
ground; and instead of a picture that would give a good positive on 
paper, we shall have one that will scarcely bear printing at all. 


We must suppose that the plate has heen exposed properly in the 
camera, and that we are about to 


DEVELOP THE PICTURE. 


In order to do this, we remove it carefully from 
the dark slide, and place it face upwards on the 
levelling stand (Fig. 7), which has been pre- 
viously adjusted by means of the screws men- 
= tioned before. We now prepare the solution by 

Wig. 7. placing in the small measure, for the 5 in. by 
4 in. plate, 10 drops of nitrate of silver solution, of the strength of 
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50 grains to the ounce, adding thereto 4 drachms of the developing 
solution for negatives, at page 17. This mixture is then to be 
poured over the plate as quickly as possible, so as to bring every 
part under its influence as soon as practicable. As this is a point 
of some nicety in the manipulation, it may be as well to endeavour 
to describe as accurately as we can the mode of procedure. Take 
the measure in the right hand, and beginning at the right hand cor- 
her nearest to you, pour on the solution, giving the hand while per- 
forming the operation somewhat the motion that would be required for 
throwing a quoit : this must not be done too guickly nor with too great 
force, otherwise stains will appear on the plate at that point where we 
first poured on the developing solution. The reason of this is, evidently, 
the forci>1e removal of the film of nitrate of silver still adhering to the 
plate after its immersion in the bath when being rendered sensitive. 

The picture will begin now to appear: the high lights will first 
come out, then the half-tints, and lastly, the deeper shadows. 

During the time that all this is taking place, it is necessary to 
keep the fluid in motion, in order that the action may be more equal 
all over the plate. This is best accomplished by gently blowing on 
the surface in different parts, taking care that it is so gently done 
that no part of the plate is left dry for any time, no matter how- 
ever short. It can be ascertained when the picture is sufficiently 
developed, by simply holding a piece of white paper underneath the 
glass plate in such manner that the light reflected from it may 
traverse the impression. If the operation has been continued suffi- 
ciently long, the dark parts will have an intensity according to the 
exposure, and the parts where the light has not acted will be per- 
fectly transparent and clear; but if, on the contrary, the plate has 
been subjected to too long an action of the developing solution, the 
parts that ought to be clear will present a muddy appearance, and 
there will be a deposit of silver in a minute state of division all over 
the plate; and further, there will not be that fine variety in the 
half-tones which characterise a good and successful negative. 

During the development, the solution on the plate ought not to 
become muddy, otherwise the picture will be devoid of clearness, 
If the operator find that such an effect is coming on, he had better 
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prepare a second quantity of developing solution, precisely the same 
as at first, and having washed off the discoloured and dirty solution 
from the plate, pour on that freshly made. Great intensity may by 
this means be obtained without the danger of the clouding over of 
the light parts by the deposition of silver in the metallic state. 


THE FIXING PROCESS, 


Having poured off the developing solution, the plate is to be 
washed in a gentle stream of water, and being replaced on the 
levelling stand, a quantity of hypo-sulphite of soda (page 17) is to 
be poured over it, and allowed to remain on until the whole of the 
yellow iodide of the parts unacted upon by light is entirely dissolved. 
When this effect, which is readily perceived, is brought about, the 
plate must be washed in abundance of water, poured very gently 
over it. Care is required in this operation to prevent the film from 
being broken, and also from being washed off. The former mishap 
may be prevented by pouring the water over the plate from a very 
small elevation, and the latter by not allowing the stream to play on 
any part of the film that is not attached to the extreme edges of the 


glass plate. 


VARNISHING THE PLATE WITH SPIRIT VARNISH. 


Before we can print with safety from the negatives obtained by 
the collodion process, it is necessary to protect the film from injury, 
and at the same time to take care that the varnish that we use 
possesses the qualities of transparency and hardness. The varnish 
I employ is composed of gum sandarach dissolved in alcohol, and 
the best mode of applying it is to warm the plate gently by the fire 
to prevent it from becoming chilled; then pour on the varnish in 
the same manner as recommended while treating of the collodion 
film, returning the superfluous quantity to the bottle. A fragment 
of blotting paper is to be passed along the edge of the glass where 
the varnish has become thickened, in order to remove the same. 
On holding the varnished side of the plate to the fire for two or three 
minutes, the varnish will become quite dry, and when cold will be 
perfectly hard. 
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The precautions necessary in the varnishing process are, first, not 
to make the plate too hot before coating it with varnish, as this 
causes it to crack at some subsequent period; second, not to allow 
the plate to get cool before the varnish is quite dry, otherwise, 
instead of a beautifully hard transparent film, we shall have one 
nearly opaque and of a granular appearance, owing to the varnish 
having become chilled. If the varnishing operation has been skil- 
tully conducted, there is a great difficulty in determining on which 
side of the glass the picture has been formed, without referring to 
the corner by which the plate has been held. 


VARNISHING THE PLATE WITH BENZOIN VARNISH. 


Although the above plan answers perfectly, it is not always con 
venient to have a fire at hand in order to warm the plate; we have 
therefore devised another varnish, called Benzoin Varnish, in which 
the solvent is chloroform, which does not require the plate to be 
warmed ‘his varnish is applied to the plate in the same manner 
as collodion, and the superfluous quantity being returned to the 
bottle, the plate is dry in a few seconds; the film being protected by 
a beautiful hard film of varnish. 

We cannot overrate the value of this preparation, for, from the 
ease with which it is applied, and the certainty of a successful result, 
it is invaluable in the hands of the amateur. 


POSITIVE COLLODION PROCESS. 


THE Positive Collodion Process having of late become so exceedingly 
popular, from the ease and readiness with which the finished 
pictures are obtained, we propose to devote a separate article to the 
consideration of the details of the process, 


IODIZING SOLUTION FOR POSITIVE COLLODION. 


The iodizing solution that has sueceeded best in the hands of the 
Author, and one that gives most excellent results with the collodion 
prepared as before described (page 14) is composed in the manner 
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following :—12 grains of iodide of ammonium and 12 grains of 
bromide of ammonium are to be dissolved in 1 oz. of absolute 
alcohol, and carefully filtered through two thicknesses of bibulous 
paper; 2 drachms of this iodizing compound are to be added to 
6 drachms of collodion, prepared as before indicated. When the 
collodion thus iodized has become quite clear, it is ready for use; 
this will be in about 12 hours. 


SOLUTIONS REQUIRED IN THE POSITIVE COLLODION 
PROCESS. 


Tue Batru.—The bath for rendering the plates sensitive is very 
simple in its nature, being composed of 


Nitrate of silver, in crystals pie ee 96) 800 grains. 
Distilled water . pre eg 20 ounces. 
Nitric acid . 10 drops. 


When the crystals are dissolved, a drop of the solution is to be 
allowed to fall on a fragment of blue litmus paper, and its effect 
carefully noted; if it fail to immediately change the colour to a full 
pink verging on red, we may conclude that the bath is not in a suff- 
ciently acid condition to produce clear and brilliant pictures. In 
order to bring about this result, it is necessary to add a few more 
drops of nitric acid and testing with the paper between each addi- 
tion, until the desired tint is obtained. 

To recapitulate, we may remark that a good positive collodion 
bath ought to have a very perceptibly acid reaction on litmus paper. 


DEVELOPING SOLUTION FOR POSITIVES. 


There have been almost as many solutions proposed for the pur- 
pose of developing the positive collodion picture as there are 
operators; the chief difference, however, will be found to consist in 
the proportions of ingredients rather than in a great diversity of 
substances. I have experimented on all known solutions, and can 
obtain good pictures with many of them, but I have been Jed to the 
adoption of the following formula, from its extreme simplicity and 
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the ease with which it is prepared, and the beautiful and exquisite 
tones it gives to the picture. 
The solution is composed as follows :— 


Proto-sulphate ofiron . . . «+ ~ 8 ounces. 
Nitrate of baryta . i : ‘ : 2 ounces. 
Nitric acid : ‘ é : é 2 ounce. 
Distilled water ; winks anti - 40 ounces. 


Alcohol sp. gr. 840 ; P ° . 2 ounces. 


Dissolve the proto-sulphate of iron in one-half of the water, and 
the nitrate of baryta in the other half, and add the two solutions 
together, allow the precipitate to settle, filter, and then add the 
nitric acid and alcohol. 


FIXING SOLUTION FOR POSITIVES. 


The fixing solution for positives is composed according to the 
following formula :— 


Cyanide of potassium . . . . 40 grains. 


Distilled water é ‘ 10 ounces. 


When dissolved, filter carefully for use. 

The positive collodion process divides itself naturally into seven 
distinct steps, namely, cleaning the plate, coating the plate with 
collodion, exciting or rendering the plate sensitive, exposure in the 
camera, development of the latent image, fixing the picture, and, 
lastly, varnishing and backing the picture. 

Before entering on the details of this beautiful process, let me. 
remind the beginner, that in order to insure success, he must be 
scrupulously clean in all his manipulations; the cloths he uses for 
cleaning the plates must be absolutely free from impurity, and every 
care must also be taken to prevent the access of white light to the 
surface of the plate after it has been rendered sensitive. 

Bearing these remarks in mind, he may proceed to 


CLEANING THE PLATE, 


In the positive process, the plate requires to be free from the 


slightest impurity; it is not only necessary that it should appear 
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clean, but it must be chemically so. The plan most to be recom- 
mended is, to lay the plate on a piece of white blotting paper and 
pour on it a few drops of old waste collodion. This is to be rubbed 
over the plate on both sides with a small pledget of cotton wool, 
using a brisk circular motion of the hand; this will remove all 
extraneous matters, and the plate is to be then well washed under a 
stream of water, and immediately dried on a linen cloth, and finished 
with a perfectly clean wash-leather. The plate being now clean, 
and perfectly free from every impurity, we proceed to the next 
operation— 


COATING THE PLATE. 


This is accomplished in precisely the same way as in the negative 
process (a detailed description of the manipulation will be found at 
page 18) ; the same precautions are necessary in both processes, the 
object being to spread the film in a perfectly even manner over the 


glass plate, 


RENDERING THE PLATE SENSITIVE 


‘Forms the next step in the process. When the collodion film has 
become set, the plate is to be placed on the glass dipper, and 
plunged, without hesitation, into the nitrate of silver bath ; after a 
lapse of not less than half a minute, the dipper with the plate is to 
be withdrawn, and immediately returned to the bath. During the 
interval that the coated surface remains out of the bath in this 
operation, we shall observe that the film has become of an opalescent 
hue, and that the surface of it exhibits innumerable streaks running 
down from the top to the lower edge of the plate; these streaks are 
caused by the ether remaining in the film, and must be removed by 
moving the plate briskly up and down through an interval not 
exceeding two minutes. On examining the state of the surface at 
this stage of the proceeding, we shall-find that the liquid composing 
the bath flows quite freely and evenly over it. The plate is now 
ready to be placed in the dark slide of the camera to await 
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THE EXPOSURE IN THE CAMERA. 


This is a point of the greatest nicety in the whole process, as so 
much of the beauty of the picture depends on the correct amount of 
exposure being given to the plate, and, unfortunately, the Author is 
not in a position to give any definite directions on this head, owing 
to the varying circumstances under which a picture may be taken; 
he is therefore compelled to have recourse to the same mode of 
instructing the judgment of the operator as he adopted while treating 
of the negative process, namely, by giving instances of over-exposure 
and under-exposure. In a plate when subjected to the action of the 
developing agent, that has not undergone the proper amount of 
exposure, the following peculiarities will manifest themselves :—the 
parts of the object which have been most highly illumined will, after 
a moment or so, make their appearance, and then, after a considerable 
lapse of time, we shall perceive the parts slightly less illumined 
coming out, but no matter how long we continue the development, 
we shall fail altogether to distinguish a trace of the deeper hein 
of the picture. 

On the contrary, in the case of a plate that has been over-exposed, 
a very different set of phenomena will present themselves, Imme- 
diately on applying the developing solution, the whole of the picture 
will make its appearance at once, the deep shadows coming out as 
soon as the high lights—these assuming undue prominence—and, 
further, after treatment with the cyanide of potassium, and subse- 
quent washing with water, there will be an absence of halftone in 
the light portions of the picture; and in the instance of a portrait, 
the face will appear almost flat, the features scarcely being dis- 
tinguishable, owing to the blending of the lights of the picture with 
the shadows: the reason is obvious—the shadows which ordinarily 
possess but little depth have been exposed to too long an action, and 
have hecome nearly as forcible as the high lights, which in their turn 
are incapable of attaining any greater brilliancy, no matter how 
long exposed to the solar radiations—consequently, we lose the con- 
trast, and obtain only a flat map instead of a perfect portrait. 

Lhe picture which will follow the application of the developing 
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agent, if the operator has been happy in the judgment of his time, 
will present none of those peculiarities above mentioned, but, on the 
contrary, the high lights, as a matter of course, will be the first to 
appear; then the half-tones, visibly inferior in strength; and, lastly 
the shadowy parts will be faintly visible. 

From these observations, the operator will, doubtless, after a little 
practice, be enabled to judge of the time of exposure with sufficient 
accuracy to ensure good results. 

We must imagine that the plate has undergone the exposure in the 
camera, and awaits the next stage of the process, the 


DEVELOPMENT OF THE LATENT IMAGE. 


The plate, on removal from the dark slide of the camera, is to be 
placed on the levelling stand (page 22), the screws of which have 
been so adjusted that the plate may have an extremely slight 
inclination from right to left; the position of the plate is repre- 


sented by this line (A B) eae 2 Then having placed 
Bs, 


the developing solution in a measure glass, it is to be carefully poured 
along the upper edge of the plate, namely, at (a), as quickly as 
possible; the inclination of the plate will cause the liquid to diffuse 
itself all over the plate in a continuous stream, and will prevent the 
formation of stains and streaks, which would be likely to occur if the 
developing solution was applied in the way described for negatives 
(page 28). : 

When the developing agent has completely covered the plate, the 
picture will begin to make its appearance, the high lights coming out 
almost immediately; then the half-tones; and, lastly, the parts that 
were in deep shadow will give indications of their presence. When 
this point is reached, the solution must be thrown off the plate, and 
an abundant supply of water run over its surface, in order to prevent 
the decomposition of the cyanide of potassium, which would take 
place from the action of the acid in the developing solution, when 


FIXING THE PICTURE. 
When the plate is quite free from the developing fluid, it S 
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returned to the levelling stand, and the solution of cyanide of potas- 
sium is applied so as effectually to cover the surface; this is for the 
purpose of dissolving the iodide of silver which forms the sensitive 
surface. 

It is most beautiful and interesting to notice the mist, as it were, 
gradually being dispelled by the cyanide, and the brilliant picture 
stand out in bold relief against the back ground: photographically 
speaking, I know of no greater pleasure than to see a successful 
picture gradually making its appearance from the clouds that have 
enveloped it up to this point; it well repays you for many failures 
and vexations in the earlier part of your photographic career. 

When the picture is quite free from the iodide of silver, it is to be 
washed in a gentle stream of water, and allowed to dry, to await the 
hext stage in the process— 


VARNISHING AND BACKING THE PICTURE. 


For positives, the surface of the collodion must be varnished in 
the same manner as directed while treating of negatives (page 24), 
although, in this instance, crystal varnish is to be preferred to the 
spirit or benzoin varnishes, as the colour of the picture is less altered 
by it. It is applied in the same manner as the benzoin varnish 
(page 25), but it requires a longer time to become dry. 

When the varnish is quite dry, the plate is to be warmed, and a 
black varnish, called Liquip Jet, is to be poured over the back of the 
plate, observing the same precautions as with the transparent varnish ; 
the only difference in the manipulation being, that the plate that has 
been coated with black varnish must be placed in the neighbour- 
hood of a fire—for instance, on the hob—for about a quarter of an 
hour, in order that the varnish may get perfectly dry before it is 
handled. 

For the production of positive pictures on paper, we refer the 
reader to the section devoted to that subject (page 61). 


FAILURES AND THEIR CAUSES. 


Unxper this head, I purpose to enumerate the principal instances of 
failure in the Collodion processes, both Positive and Negative, and to 
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endeavour to point out the cause of each, with a view to its correc- 
tion, and I have no doubt but the beginner in Photography will be 
glad to have an article like the present to assist him in discovering 
the cause, and indicating a remedy in any case of failure that may 
occur in his own practice. 

Tn order to make the subject more clear, and to enable the operator 
to refer the failure he may have met with to its proper cause, I have 
considered it best to divide the failures into classes, namely, those 
dependent on the condition of the collodion, those having relation 
to the state of the nitrate of silver bath, those from improper ex- 
posure in the camera, and, lastly, those from peculiarities in the 
developing solutions. 

To secure perfect clearness, moreover, it is necessary to consider 
separately the conditions under which negatives and positives on 


glass are produced. 


























THE NEGATIVE PROCESS. 








FAILURES ATTRIBUTABLE TO THE CONDITION OF 
THE COLLODION. 
The collodion, when in good condition, ought to be quite clear, or, 


at least, free from any floating particles of insoluble matter; if this 
be not the case, when it is poured on the plate, the insoluble portions 
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will become fixed to the surface, and the fluid collodion, passing 
a round them in its passage back to the bottle, will produce irregular 
| patches in the surface: these can be clearly seen when the plate 
sf comes from the bath, and a plate so defaced ought not to be used, as 
fl it is sure to be developed with a stain or mark, indicating the 
5 position of the insoluble matter let fall from the collodion. _ 
a | The remedy in this case is obvious, for by allowing the collodion 
| to remain at rest for some hours, all insoluble matters will fall to the 
7 | bottom of the bottle, and the clear portions can be decanted into a 


clean dry bottle for use. 
Diaconar Srreaks across THE Prare are caused by the collodion 
being too thick, and not flowing quite freely over the plate; this 
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occurs from the evaporation of the ether, either from the high 
temperature of the atmosphere, as in summer, or from the sample 
under consideration having been used for covering a great number 
of plates; in either case, the remedy i is the same, namely, to add 
sufficient sulphuric ether of the specific gravity °750, to bring back 
the collodion to a condition in which it will flow evenly over the 
plate; the ether should be added a little at atime, and a plate spread 
between each addition, as a test for the quantity required. 

ABsENcE oF Hatr-ronr in the picture is caused by the iodized 
collodion with which it is taken having undergone a slight decompo- 
sition from keeping, which renders it very slow in its action, and 
insensible to weak luminous radiations, such as emanate from the 
shadows of a picture: the cause is not—as has often been erroneously 
stated, the liberation of free iodine (causing the collodion to appear 
ted)—but is owing to a decomposition that has taken place in the 
collodion itself when mixed with the iodizing solution, the quantity 
of alcohol present in the collodion determining the amount of de- 
composition. 


FAILURES ATTRIBUTABLE TO THE STATE OF THE 
NITRATE OF SILVER BATH. 


Of all the misfortunes that can possibly befal the collodion opera- 
tor, perhaps there is none which gives so much trouble as the fogging 
of the pictures ; probably this arises from an imperfect knowledge of 
tle causes that bring about this state of the plate, but in all cases it 
may be referred to the state of the bath. For negatives, the bath 
ought to be in a slightly acid condition, and exactly saturated with 
iodide of silver; when these conditions are obtained, the bath will 
yield clean and perfect pictures on development; but if, from any 
cause, the bath should have become alkaline—that is to say, when 
tested with litmus paper, fails to give an acid or neutral indication— 
then the plates all become fogged under the action of the developing 
solution. This fogging may be explained as a clouding over the 
parts of the picture that ought to be transparent, and when positives 
are printed from fogged negatives, a great want of contrast is always 


observable in them. ‘The immediate cause of this veil or cloud over 
D 
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the picture is the decomposition of the iodide of silver by the 
developing solution, independently of the action of light; and 
tracing the matter to its source, we find that the real cause of the 
fogging is, that the iodide of silver precipitated from an alkaline 
bath is decomposed by the developer, while that precipitated on a 
plate in the presence of an acid—that is, in an acid bath—is entirely 
unacted upon by it: thus we have explained at once the cause of 
this most troublesome failure. The remedy is simple in the extreme— 
we have only to add, drop by drop, the best and purest glacial acetic 
acid, until the litmus paper indicates a slightly acid re-action, as 
described at page 16. 

But, independently of the above causes of fogging, there is another, 
which, until its remedy is known, is apt to give great annoyance ; it 
is the fogging that comes on mostly in very warm weather, more 
especially if the bath has been allowed to evaporate; it is fogging by 
super-saturation of the bath with iodide of silver: under these 
circumstances the bath may be perfectly clear and indicate an acid 
re-action, and yet the pictures are all fogged, and this is to be 
attributed to an excess of iodide of silver in the bath. 

The remedy in this case is to add to the bath about a sixth part of 
its volume of distilled water, this will cause a milkiness in the solution 
from a precipitation of iodide of silver; pass the bath in this state 
through a filter, and add to the clear solution as much nitrate of 
silver in crystals as would be sufficient to make it of the proper 
strength, namely, 30 grains to the ounce; thusif we add 4 oz. of 
water in the first instance, we shall have to throw into the clear 
filtered bath } oz. of nitrate of silver. If we now take a picture on 
a plate prepared in this bath we shall find it quite free from fog or 
cloudiness. 

STREAKS DOWN THE Prare.—After the immersion of a number of 
plates in a nitrate of silver bath, we shall find, on testing it, that it 
contains a considerable amount of «ther, which it has acquired from 
the successive films on their immersion ; now when this ether exists 

in the bath beyond a certain proportion it gives rise to streaks on the 
plate, for it is impossible to get the solution to flow freely over the 
surfaces of the plate in a bath in which there is an excess of sether. 
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The remedy in this case is either to allow the bath to be exposed 
to the air for some time, or, what is better, to place the bottle into 
which it has been turned in a vessel of hot water for half an hour or 
80; this will cause the ether to evaporate and the bath will be restored 
to its former condition. 


Dust oy rae Surrace oF THE Baru will give rise to a number 
of blemishes on the plates, the kind varying with the nature of the 
deposit; if the bath has been allowed to be exposed to the air and 
light for some days, the surface will be covered with a thin layer of 
pure silver, this will cause stains over the plate immersed in a bath 
so circumstanced, hut the most frequent difficulty met with arises 
from the dust of the room settling on the surface; if a plate be 
immersed when the surface of the bath is covered with dust, it will 
be found that; as it descends into it, the particles attach themselves 
to the surface of the film and are carried down with the plate; these 
do not wash off, but adhere firmly, and, on developing a picture taken 
on a plate prepared in this way, we shall have a series of lines com- 
posed of black spots running from the bottom of the plate to the top, 
in fact, following the direction of the immersion in the bath. This 
difficulty is obviated by filtering the bath, or by carefully drawing 
“over its surface a piece of perfectly clean bibulous paper; this will 
remove the particles of dust and the cause of failure at the same time. 


Stow Action or Lieut on THE Firm.—It sometimes happens that 
after working with a collodion that we know to be sensitive, we cannot 
obtain a picture under a very lengthened exposure, and then the high 
lights predominate to an undue extent; the cause of this will be 
found in the bath being in a condition of too great acidity; the litmus 
paper when dipped into it will turn immediately of a full red colour. 
The remedy under these circumstances is to add ammonia drop by 
drop until the overcharge of acid is corrected, which may be ascer- 
tained first by the test paper, but more correctly by taking a good 
picture having its half-tones perfect with a short exposure to light. 


FAILURES ARISING FROM IMPROPER EXPOSURE 
IN THE CAMERA. 


Failures that arise from this cause are not numerous—the principal 
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ones, namely, over-exposure and under-exposure, are fully detailed 
while treating of the negative process, (page 22). There is one, how- 
ever, which may occur sometimes, more especially while taking views, 
namely, that of the formation ofa film or mist before the picture ; 
this is caused by the action of the diffused light in the camera on the 
surface of the film, and is quite a distinct kind of fog from that pro- 
duced by the alkalinity of the bath. The remedy is to place a smaller 
stop in front of the lens, in order to shut out as much extraneous 
Jight.as possible. 


FAILURES DEPENDENT ON THE DEVELOPING 
SOLUTION. 


The developing solution being very readily decomposed, ought to 
be mixed fresh and fresh, otherwise it is apt to lose its power of 
reducing the iodide of silver that has been acted upon by the light. 
and this will be found the cause of pictures, which from all other 
circumstances ought to be good and vigorous, coming out a dull 
colour, and which do not admit of being strengthened by the addition 
of nitrate of silver. 

As soon as the developing solution becomes discoloured it ought 
to be rejected, for when the nitrate of silver is added to it and thrown 
on the plate it immediately decomposes the nitrate of silver on the 
surface, and gives rise to a sandy deposit of silver which it is impos 
sible to remove by subsequent washing. Another test as to when 
this effect is coming on is, that the solution on the plate when blown 
upon as directed (page 23), exhibits patches of a silky lustre, owing 
to the reduction of the silver to a metallic state. 

Specks ovER THE Prate.—These are caused by particles of 
metagallic acid, which is sometimes present in a sample of pyrogallic 
acid. This impurity is removed by filtration of the developer through 


bibulous paper. 
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THE POSITIVE PROCESS. | 
FAILURES ATTRIBUTABLE TO THE: CONDITION OF 
THE COLLODION, 


The Collodion used for taking positive pictures ought not to be too 
freshly iodized, otherwise the pictures will be dirty, and not possess - 
that clearness of outline that distinguishes a good positive. 

Comets and specks of all kinds are caused by insoluble particles 
floating in the collodion, and which become deposited on the plate 

as the collodion is poured on. The recurrence of these may be pre 
vented by allowing the bottle containing the collodion to remain at 
test for some time, and then decanting the clear fluid into a perfectly 
: clean bottle. A tall bottle, like that at Fig. 8, is very 

at useful for this purpose. 

Diaconat Lines orn Rivers across THE PratE 
are caused by the collodion becoming too thick, 
either from the high temperature of the atmosphere, 

or from having been used for too many plates. The 

remedy, in this case, is to add sufficient pure sul- 

phuric ether, of the specific gravity ‘750 to reduce 

Fadi ~ the eollodion to the proper consistency, the test 

Nn D being when it flows evenly over the plate without 
Fig 8, ridges or lines being formed as the film dries, 


FAILURES ATTRIBUTABLE TO THE CONDITION OF 
THE NITRATE OF SILVER BATH. 


The bath for positives ought to possess a decidedly acid reaction ; 
that is, a drop of it let fall on blue litmus paper should turn it imme- 
diately to a light red colour. 

The bath, also, must be carefully filtered from time to time, and 
ought to be quite clear and bright before being used. 

The greatest difficulty the operator, in the positive collodion process, 
has to contend with is the fogging of his pictures; that is, the for- 
mation of a veil or mist over the details of the picture, which 
effectually obscures them. ‘The causes of this fogging are two-fold, 
each depending on a certain condition of the bath: thus we have 
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fogging produced by the bath assuming an alkaline condition, which 
may be detected by litmus paper which has been slightly reddened by 
acetic acid, changing to its original blue colour after being moistened 
with the bath. The remedy for this evil is the addition, drop by drop, 
of nitric acid, until the acid reaction of the bath is again established. 

The other cause of fogging is the bath becoming saturated with 
lodide of silver; this, more especially, shows itself in hot weather, or 
after the bath has been exposed to the air for some time. The bath 
becomes saturated by dissolving a portion of the freshly-formed 
iodide of silver from each plate during its sojourn in the liquid. The 
remedy, under these circumstances, is to add to the bath about a 
sixth part of its volume of distilled water; this will cause a deposit 
of the iodide of silver. The turbid solution thus formed is then to be 
filtered, and sufficient quantity of nitrate of silver, in crystals, is to be 
added to the clear solution, to make the bath up to its original strength, 
namely, 40 grains to the ounce. 


Want or Hatr-ronz in positives on glass is due to an over-dose of 
acid in the bath; its mode of action is to retard the action of the 
light, so that the faintly illuminated parts of the object make little or 
no impression on the prepared plate. The addition of ammonia, drop 
by drop, is the remedy in this case ; a plate should be tried between 
each addition until the required degree of neutralization is reached 


FAILURES DEPENDENT ON IMPROPER EXPOSURE 
IN THE CAMERA. 


The failures from this cause are not numerous, and consist of under- 
exposed, over-exposed, and fogged plates. The peculiar points that 
distinguish a plate that has been under-exposed are fully discussed at 
page 29, as likewise those that distinguish a plate that has been ex- 
posed to the luminous influence for too long a time. 

The fogging is produced by the action of the diffused light in the 
camera on the surface of the iodide of silver; it is quite a distinct and 
different kind of mist that is deposited from this cause from that 
produced when the bath is alkaline. The fog from diffused light, al- 
though it obscures the picture to a great extent, does not seem so 
thoroughly imbedded in the film as that produced from an alkaline bath, 
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for in some instances the whole of it may be removed bg gentle friction 
with a piece of soft cotton wool when the picture is dry, clearly 
proving that its deposition is not due to any peculiarity of the iodide of 
silver of the sensitive film, but is merely the result of the superficial 
action of a feeble diffused light. 


FAILURES THAT DEPEND ON THE DEVELOPING 
SOLUTION. 


Stains on the picture, irregular stains on the back- -ground or other: 
parts of the positive picture, are mostly caused by the developing 
solution not being sufficiently strong, which causes it to decompose 
the iodide of silver of the film in an irregular manner. 


Silvery appearance in the high lights is caused by an excess of 
nitric acid being present in the developing solution: the remedy is 
obvious. 


Too rapid a development of the picture is caused by the developing 
solution being too strong, so that when we find that the picture comes 
out the instant the solution is applied we may argue that there is too 
much of the proto-sulphate of iron in the mixture and must dilute it 
accordingly in order to obtain good pictures. 


It sometimes happens that the finished picture is covered all over 
with shining crystals of silver; this is due to the development being 
continued for too long a time, as in the instance of an under-exposed 
picture, when we hope to produce a good picture by continuing the 
development. The remedy is to give a longer exposure in the camera 
and to wash off the developer at an earlier period. 


We have now enumerated the principal failures that may arise in 
the path of the inexperienced, and although they may appear to be 
very formidable, I should assure my readers that they do not neces- 
sarily occur; and if the directions that I have given while treating of 
the process be implicitly followed, I see no reason why any of them 
should obstruct the way to perfect success. However, such accidents 
and failures do arise, and my wish is therefore to pcint out their causes 
and to provide a remedy in each individual case. 
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THE ALBUMEN PROCESS. 


APPARATUS REQUIRED FOR THE ALBUMEN 
PROCESS. 


Pneumatic plate-holder. 

Whisk, for frothing the albumen: 
Funnel, large size. 

Levelling stand. 

Porcelain pan. 

Drying box: 

1 ounce measure, 

Minim ditto. 


SOLUTIONS REQUIRED FOR THE ALBUMEN 
PROCESS. 
lodide of ammonium - «+ + 160 grains. 
Distilled water, , ; ‘ r ‘i 1 ounce. 
Nitrate ofsilver =. | gg grains. 
Distilled water ait, pp Pied Gi Rede Pee, wares pod 
Glacial acetic acid . ; page ae 2 drachms. 


Gallic acid , . 4 -: e « 80 grains. 
Water d ‘ . ‘ i x 8 ounces. 


Hypo-sulphite ofsoda , ia eae 8 ounces. 
Water . : 3 : - 20 ounces. 


THE ALBUMEN PROCESS ON GLASS PLATES. 


Tue only advantage in the use of albumen as a vehicle for the 
sensitive compounds is, that we are enabled by its adoption to use the 
plates in the dry state, which renders the process particularly appli- 
table for views and such subjects as are removed from any convenient 
position for manipulation. The plates prepared by this process are 
not very sensitive, requiring a long exposure in the camera; and 
farther, there is some little difficulty in obtaining the dark parts of 
sufficient intensity to make Satisfactory positives. 
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The process of obtaining a picture on albumenized glass, divides 
itself into the following operations :— 

The preparation of the albumen. 

Spreading the same on the surface of the glass. 

Drying the film. 

Rendering the film sensitive to light 

Exposure in the camera. 

Developing the latent image, and 

Fixing the picture when formed. 

The various plans that have been proposed for the preparation of 
the albumenized plate are so very similar, that it matters very little 
which formula is followed; the subjoined, however, will be found 
to fulfil all the conditions necessary to obtain a perfect picture. 


PREPARATION OF THE ALBUMEN. 


Throw the whites of three or four new-laid éggs into a deep dish, 
and having carefully removed any opaque portions, beat them together! 
with a whisk or a wooden fork, for two or three minutes, just to break 
up the structure of the mass; then add'l drachm of a solution of 
iodide of ammonium (of the strength of 160 grains of the salt to 1 oz: 
of water) for each white of egg, and thoroughly beat up together until the 
whole is converted into a perfectly white froth; cast this into a funnel, 
in which has been previously placed a double fold of fine muslin, and 
covering it over to protect it from dust, allow it to remain at rest for 
10 or 12 hours, at the end of which time the froth will have subsided, 
and have drained as a clear liquid into the bottle placed under the’ 
funnel to receive it. 


SPREADING THE ALBUMEN ON THE GLASS PLATE. 


This is best accomplished, after having first rendered the plate per- 
fectly clean, by rubbing it with a mixture of tripoli and alcohol, and 
then thoroughly washing and drying it, by fixing the pneumat.c 

: plate-holder (Fig. 9) to the centre of the back of the 
plate; then holding the plate in the left hand in a hori- 
zontal position, pour on sufficient iodized albumen to 
cover it—the flow of the albumen may be directed with 
the aid of a glass rod, the superiluous quantity being 
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returned to the bottle in the same manner as if we were working 
with collodion. Return the plate now to the horizontal position, and 
if there should appear any irregularity in the film, a gentle rotary motion 
may be given to it—this will cause the albumen to diffuse itself 


_ evenly over the plate; when this is the case, the plate-holder may be 


| disengaged, and the albumenized plate placed carefully in the groove 


~— 


in the drying-box destined to receive it, where it must remain for a 
few hours in order to become dry and suited for the next operation— 


RENDERING THE PLATE SENSITIVE. 


The following formula will be found to give the best results :— 


Nitrate of silver . ‘ 50 grains ; 
Glacial acetic acid : . 2 drachms epee pivet of 
Distilled water i : . 1 ounce ; 


The operation of rendering the plate sensitive 1s performed by 
pouring some of the above solution into a shallow glass dish, to the 
depth of 3 of an inch, and then placing quickly the prezared side of 
the plate in contact with it. This is best effected by resting one end 
of the plate quite in the bottom corner of one side of the dish, and 
then dexterously allowing it quickly to drop down on to the fluid, 
taking care that no air bubbles intervene. The plate should be allowed 
to rest in this position for the space of two minutes, when it is to be 
carefully raised, and removed to a dish of distilled water, there to be 
agitated for two or three minutes; it may now be stood on end ina 
warm place to dry, or be placed immediately in the dark frame, to 
await the exposure in the camera. 


EXPOSURE IN THE CAMERA. 


In this matter, experience is the only guide that can be depended 
upon; all that we can offer to the reader is what experiment has 
shown to be the limits of time between which the plate, as prepared 
above, may be submitted to the solar radiations with success. The 
exact time of exposure must depend on the nature of the object, the 
position of the sun, and the temperature of the air. Ina good light, 
with the temperature of 60°, from 5 to 6 minutes will be quite suffi- 
cient, where the view is of a moderately light colour, such as a stone 
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building, cathedral, &e. &e.; but if a landscape be the object we desire 
then a much longer time—say, from 20 minutes to 30 minutes—will 
aot overdo the picture. A very few trials will, however, do more in 
forming the judgment of the operator in this particular than pages of 
directions, which can only be framed from cases that may only have 
‘occurred to the author. 


DEVELOPING THE LATENT IMAGE. 


On removing the plate from the camera, it is to be placed on a 
levelling stand, such as recommended for the Collodion process (page 
22), and treated with the solution of gallic acid; the picture will soon 
make its appearance, if it has had the right exposure. When the 
image is quite developed, but of rather a faint colour, a small quantity 
of gallic acid and aceto-nitrate of silver, in equal proportions, is to be 
poured evenly over it; this will deepen the tones and give force and 
vigour to the whole picture. When this point is attained, and the im- 
Pression is sufficiently dark, the developing solution is to be thrown 
off, and a quantity of water poured over the surface, to fit it for the 
process of 


FIXING THE PICTURE, 


Which consists in pouring on to the plate the solution of hypo-sulphite 
of soda, and leaving it there till all the yellow colour disappears ; 
washing the picture thus fixed with abundance of water, and subsequent 
drying of the plate, concludes the process of obtaining a negative on 
glass by means of a film of albumen. 


These negatives may be printed from without being varnished, if a 
little care be taken that their surfaces are not allowed to come in con- 
tact with any grit, so that they become scratched. The exquisite 
detail of Albumen pictures forms one very great recommendation for 
the adoption of the process. Another advantage is, that the plates can 
be used in the dry state, and after being excited for several days. 
The only drawback appears to be, the length of exposure in the camera, 
and the tardy development of the photographic image, after having 
been subjected to the solar influence. 
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PAPER, PROCESSES. 


ae 


THE CALOTYPE OR TALBOTYPE. 


The process—a modification’ of which we are now about to describe 
—was the subject of a patent granted to Mr. Fox Talbot, from whose 
name the second title of this paper is derived. It consists essentially 
of the production of pictures on iodized paper, by means of nitrate of 
silver and gallic acid. It is: impossible, however, to obtain a suc- 
cessful picture by Mr. Fox Talbot’s method as laid down in his 
specification, and it has’ been found necessary so to modify the plan of 
procedure, that it almost assumes the form of a new process. 

The material on which we have to work is paper, and every care 
and attention ought to be directed to the selection of such samples as 
present the greatest uniformity of texture and evenness of surface, 
combined with transparency, and freedom from gross blemishes, 
such as iron or brass spots, &e. 


APPARATUS REQUIRED IN THE CALOTYPE PROCESS. 


Soft wood board. | 1 oz. measure. 
Glass rod. . Minim ditto. 
Funnel. Pins. 


SOLUTIONS REQUIRED IN THE CALOTYPE PROCESS. 
FIRST PROCESS. 
Iodide of silver . By se Rens ou). OD Orang. 


Water (distilled) Beh ‘ 1 ounce. 
Iodide of potassium, to dissolve iodide of silver. 


Nitrate of silver . Sioa z ‘ 50 grains: 
Water (distilled) Pe AEG ery 1 ounce. 
Glacial acetic acid. 

Gallic acid . j 5 j ‘ . 4 grains. 
Water (distilled): 1/39: aad wget et, I ounce. 


Hypo-sulphite of soda _ . 4at 207 baE td 4 ounces 
Water... ‘ ; A tae 1 pint 
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SECOND PROCESS. 


Todide of potassium ss wt wt; 20 grains. ie 
Water (distilled) . ; ‘ ; P 1 ounce. ch 


Nitrate of silver . i : : : 30 grains. 


Water (distilled) ~. °°). ‘ 1 ounce. 
Glacial acetic acid alae hed ag 2 drachms. 
Gallic acid ; é é ‘ . A grains. 
Water (distilled) . Be 1-ounce. 
Hypo-sulphite of soda . . «.  . 4. ounces. 
Water , ; 1 pint. 


There are two processes by which the author has succeeded. in ob- 
taining most excellent results, and he now purposes to give such plain 
and simple directions in both of them, that if followed carefully and 
in detail, by the merest tyro in the art, must lead him to success. 


The first process separates itself into the following divisions:— 
Iodizing the paper. 
Rendering the paper sensitive. 
Exposure in the camera. 
Development of the image; and 
Fixing the picture. 


‘TO IODIZE THE PAPER. 


Make a solution as follows— 
Nitrate of silver . : ; : , (80 Grains. 
Distilled water . : ‘ : 3 1 ounce. 
Add to this a solution of 30 grains of iodide of potassium in 1 ounce 
of water: a brilliant yellow precipitate will be the result. Allow this 
to settle, pour off the supernatant liquid, and treat the precipitate with 
a fresh 2 ounces of distilled water; let it rest once more, and again 
decant the clear liquid remaining above the powder. Now pour l ounce 
of distilled water on to the iodide of silver thus formed, and add one 
crystal at a time of iodide of potassium (continually stirring witha 
glass rod) until the whole of the precipitate is dissolved; the liquid 
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may now be filtered through blotting paper, and preserved in a well- 
stoppered bottle for use. This solution is technically called “ Double 


iodide of silver.” 

The paper best suited for the Calotype is that manufactured by 
“Turner; of Chafford Mill,” or that by “Hollingworth, of Turkey , 
Mill.” Hither of them allow of good pictures being produced on them. 
Having selected a sheet of paper, as free as possible from blemishes 
ofany kind, pin it by two of its corners to a soft wood board (a, Fig. 10), 
and laying it flat on a table, place 
a glass rod along its upper end, 
next the pins that retain the paper, 
holding it with the right hand; 
then with the left hand pour some 
of the double iodide of silver im- 
mediately in front of the glass rod 
(B),and move the same down the 


sheet of paper in such a manner that the liquid may follow the rod, 
and give an even coating. If this be not accomplished the first time 
the rod is passed over the surface, a repetition of the movement will 
generally secure thisend. Care must be taken not to press too much 
on the rod, otherwise the surface of the paper is liable to become injured. 
The paper being thus coated with an even layer of “ Double iodide 
of silver,” is to be removed from the board, and hung up to any con- 
venient support, to become surface dry. It is then to be placed very 
carefully, prepared side downwards, on to the surface of water con- 
tained in a porcelain pan, and allowed to remain in contact with it for 
ten minutes. It is then to be removed to another pan of water, and to 
be totally immersed in it for the space of ten minutes more; and, 
finally, it is plunged into a Jarge pan of water, and there soaked for 
thirty minutes, from which it is cautiously taken out, and hung up 
to dry spontaneously 
Care is required in floating the paper on the first bath, in order to 
prevent the intervention of air-bubbles between the surfaces of the 
water and paper. The best way of obviating this difficulty is, to take 
the sheet of paper, one end in the right and the other in the left hand 
and bending it into the shape of the letter U with the coated side 
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outwards, place the middle of the letter in contact with the water, and 
gradually lower the ends of the paper on to the surface of that fluid. 
The paper being quite dry, will present a beautiful primrose tint, and 
is ready for the next operation, which is 


RENDERING THE PAPER SENSITIVE. 


The solutions required for this purpose are the following :— 


Nitrate of silver. ‘ : , : 50 grains. 
Distilled Water , ° 1 ounce. 
Gallic acid ° : ; Peay” 4 grains. 
Distilled water. : 1 ounce. 





Glacial acetic acid—assoLurEeLy PuRE. 
And the sensitive solution applied to the iodized paper prepared as 
above, is a mixture of these in the proportions indicated below :— — 


Distilled water . ‘ ‘ 1 drachm 

Nitrate of silver solution . 4 drops Gallo- 
oer nitrate of 

Solution of gallic acid ; 3 drops silver. 


Acetic acid . . : j 3 drops 
Thoroughly mix, 

This solution is to be applied to the iodized paper in the same 
Manner as the double iodide, as before described, namely, by means 
of the glass rod. After it has been allowed to remain on the paper 
for two minutes, the superfluous quantity is to be carefully removed 
by means of perfectly clean bibulous paper, and the paper, if not 
required to be used immediately, can be hung up to dry in a dark 
place. Paper prepared in this manner will keep good for 24 hours; 
that is to say, it may be prepared in the evening of one day, and the 
picture be developed in the evening of the next, without any detri 
ment to its perfection. 

We now proceed to the 


EXPOSURE IN THE CAMERA. 


This part of the process requires attention, and it is only by ob- 
servation and experience that we can determine the time required 
under different circumstances. On a moderately bright day, with an 
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average landscape, the time of exposure would vary from five minutes 
to ten; the exact amount depending on the nature of the objects, 
and their degree of illumination. In very dull weather, from 15 to 
20 minutes may with advantage elapse between opening and closing 
the lens; but even with this long exposure, pictures are never SO 
satisfactory as when taken on a bright sunny day. 


BRINGING OUT THE PICTURE. 


The paper when it comes from the dark frame of the camera 
presents usually an uniform surface, no trace of the picture being 
visible. It is again pinned to the soft wood board, and by means 
of the glass rod the solution of gallic acid is spread over it, taking 
care that the whole of the paper is equally wetted. After a few 
minutes the latent image will begin to unfold itself in a most 
remarkable and beautiful manner—the sky, as might be supposed, 
coming out first—then the most highly illumined portions of the 
picture—and, lastly, the deep shady parts make their appearance. 
While this is taking place, the rod must frequently be passed over 
the paper, to equalize the action of the gallic acid, and also to pre- 
vent any part of the paper from becoming dry. When all the 
picture is developed, but is still of a light colour, a few drops of 
gallo-nitrate of silver may be added, and quickly spread over the 
paper; this will have the effect of deepening the tone of the impres- 
sion, and of giving due preponderance and intensity to the dark 
parts of the negative. | 

Judgment must be exercised so as not to carry the development 
too far, otherwise the light parts of the picture suffer, and become 
charged with a deposit of oxide of silver, which greatly affects the 
beauty of the positive impression taken from it in the subsequent 
part of the process. The degree of development may be ascertained 
by carefully lifting the picture by one corner, and interposing it 
between the eye and the light; it will be seen by this means whether 
the “ blacks” of the impression are sufficiently decided and vigorous, 
and also whether the detail possesses sufficient intensity to give its 


due effect in the positive. 
As there is great latitude in the amount of time we have indicated 
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for the exposure of the paper to the action of light, it may be 
perhaps of some service to the novice to point out the effects of 
“under and over-exposure.” If the paper, on the one hand, has 
been too short a time under the influence of the light, it will be some 
considerable time before any appearance of an image will manifest 
itself when being treated with gallic acid, and the shadowy parts 
will with great difficulty come out, even if they do at all; but, on the 
other hand, if too long an exposure has been given, the picture will 
be visible on the paper before the application of the gallic acid, and 
on being subjected to the process of development as before described, 
will assume a red tinge, instead of the beautiful and intense black 
so characteristic of a negative that has undergone the correct time 
of exposure. Fixing Bath (see page 51.) 


SECOND PROCESS. 


This mode of operating presents many advantages over the former, 
the principal of which are simplicity, ease in management, absence 
of necessity for so much washing of the paper, &e 

Before proceeding to describe the exact plan of manipulation, I 
purpose to indicate what I consider the principles that ought to guide 
us in the production of a sensitive Calotype paper. 

If we precipitate an iodide of silver from a solution of the nitrate, 
with an excess of iodide of potassium, we obtain a beautiful primrose 
powder, which, on exposure to light, does not show the slightest 
alteration in its properties; clearly indicating that this particular 
compound of iodine and silver is insensible to the influence of solar 
radiations, 

But if, in a second experiment, we cause a precipitation of iodide 
of silver from a solution of the nitrate, with a deficiency of iodide of 
potassium, we shall obtain a different coloured powder, which 
being spread upon paper, and subjected to solar influence, will at 
first turn brown, and, gradually deepening in tone, will finally assume 
a tint verging on black. It is quite clear that this latter compound 
is different in its behaviour, under the same conditions, to that 
before described; and, further, that from its mode of preparation, it 


is of different composition. Now, it is this latter compound (the 
E 
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sub-iodide of silver) that it is our endeavour to form on the paper in 
the Calotype process, previously to its exposure in the camera, and 
this end will be brought about in the most perfect manner by the 
following method of operation :— 


PREPARATION OF THE PAPER. 


Pin the paper by two of its corners to the soft wood board, and 
spread over its surface, by means of a glass-rod (page 46), a solution 
composed of 


Todide of potassium aca tet |, RU Ones, 
Water . ; : : edly ae 1 ounce. 


Filter carefully before use. 


After the paper is thoroughly covered, allow it to rest for tw 
minutes, and then with a piece of perfectly clean blotting paper 
absorb the superfluous quantity, so as to leave the paper just surface 
dry; return it to the board, and haying again secured it by means 
of the pins, repeat the operation with the aceto-nitrate of silver, 
prepared as follows :-— 


Crystallized nitrate of silver - : . 80 grains. 
Distilled water , r ieerts , 1 ounce. 
Glacial acetic acid, absolutely pure j 2 drachms, 


This solution is also to be suffered to remain on the paper for the 
space of two minutes, after which interval the outstanding liquid is 
to be removed by bibulous paper applied with a very light hand. 
This latter precaution is necessary in order to prevent the forcible 
removal of the sub-iodide of silver from the surface of the paper— 
an accident of no unfrequent occurrence, if the blotting paper be 
applied too roughly. 

If not required for immediate use, the paper thus iodized and 
rendered sensitive, may be hung up to dry, or may be placed while 
still damp in a dark frame, to await the exposure to the action of 
light in the camera. 

Paper prepared by the above formula will, if carefully excluded 
from the light and air, by being placed between folds of blotting 
paper, keep good and sensitive for 24 hours. 
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The plan, however, which the Author has found best, is to prepare 
the paper early in the morning of the day on which it is to be used, 
and to develop the picture in the evening of the same day. 


EXPOSURE IN THE CAMERA. 


The time, as before stated, varies continually with every variation — 
of circumstances, but from 3 to 10 minutes will be found the most 
usual range under ordinary conditions of light and subject. On 
Temoval from the camera, I generally prefer to see a slight trace of 
the picture, such as the outline of the landscape against the sky; 
this, when attentively observed, will be found a good criterion of the 
Proper length of exposure to the luminous influence. 


THE DEVELOPMENT OF THE PICTURE 


Is performed by spreading the surface with the solution of gallic acid, 
by means of the glass rod, taking special care that the paper be 
evenly covered, and that no part be allowed to become dry. This 
iTeatment is continued until the whole of the details of the picture 
become apparent, but still of a light colour; at this point, a few 
drops of aceto-nitrate of silver are to be added, and spread over it as 
quickly as possible, in order to deepen the tone, and to give vigour 
to the dark portions of the picture. When the development has been 
carried sufficiently far—which may be judged of, as’ before directed, 
by carefully raising one corner of the paper, and viewing the impres- 
sion by transmitted light—the picture is to be transferred to a pan 
of clean water, and thence to the 


FIXING BATH, 


Composed of 4 ounces of hypo-sulphite of soda to 1 pint of water, in 
which it is to soak for about ten minutes, until the whole of the yellow 
colour disappears, when removal to a vessel containing an abun- 
dance of water, will, after two hours’ soaking, complete the operation 
of obtaining a negative by this process. 

From the remarks made at the commencement of this paper, it 
will hardly be apparent what part the acetic acid plays in the 
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sensitive solution; but in order that the reader may be acquainted 
with the rationale of the process more fully, we propose to lay before 
him the following simple experiment :— 

The reason for using the acetic acid in the sensitive solution, is 
to preserve the lights of the picture; its mode of action will be seen 
thus :— 

Precipitate some sub-iodide of silver in two test tubes; let one of 
them be exposed to the light, and the other carefully excluded from 
it; that exposed will present a slightly altered aspect—it will have 
become of a light buff colour. If now we add to each of these pre- 
cipitates a saturated solution of gallic acid, both will turn nearly 
black; that which has been exposed being the first to show the 
change, the difference being apparently only one of intensity. Such, 
however, is not the case, for on adding a quantity of glacial acetic 
acid to each ot the tubes, that which had undergone the influence o 
light will remain unaltered; while that which has been carefully 
excluded from its action will become clear, and present as pure 4 
surface of yellow iodide of silver as at first; clearly showing that the 
acetic acid has the power of dissolving the oxide of silver that is let 
down by the action of the gallic acid, while it fails to disturb the 
deposit caused by the action of the solar influence. 

It will be seen from the above that we have illustrated precisely 
the conditions that obtain in the Calotype picture, the dark parts 
retaining their intensity, while the parts which have not been acted 
upon by the light are preserved in all their integrity by the clearing 
action of the acetic acid. 


WAXING PAPER NEGATIVES. 


Negative pictures taken by either of the foregoing processes are 
much improved in transparency and definition by being saturated 
with white wax; the best mode of accomplishing which is, to soak 
the picture in boiling water for a few minutes to remove all the size 
from the paper, and then, after thoroughly drying it, to lay the 
picture face downwards on to a piece of blotting paper, and to pass 
over its back a flat iron that has been heated, at the same time & 
piece of perfectly pure white wax is to be held in contact with and 
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made to follow the iron; the paper will by this means become im- 
pregnated with the wax, but on inspection it will be found that too 
large a quantity is on the surface; this is to be removed by placing 
the waxed picture between folds of perfectly clean blotting paper, 
and again passing a hot iron over the whole: by this operation the 
Wax 1s again melted and the superfluous quantity absorbed by the 
super-imposed bibulous paper. 

Pictures treated in this manner can be printed from with as much 
ease, and with almost as satisfactory results, as those taken on glass, 
the detail being brought out in a remarkable degree, the wax 
_ counteracting to a very great extent the unevenness of texture in the 
paper which militates so powerfully against the perfection of paper 
photographs. 


THE WAXED PAPER PROCESS. 





APPARATUS REQUIRED IN THE WAXED PAPER 


PROCESS. 
Tin dish, for waxing paper. 
Argand lamp. 
Porcelain pans. 
Glass pan. 


Horn forceps, for taking paper from baths. 
Glass measures. 
Funnel. 


SOLUTIONS REQUIRED FOR THE WAXED PAPER 


PROCESS. 
Todide of cadmium agi vocy | Myer’ - 640 grains. 
Bromide of cadmium . } * oe. ce 
Pure iodine . ; ‘ . ° . 6 do. 
Distilled water . ° ° : . 2 ounces. 
Alcohol : t p ‘ ° d 2 do. 
Skimmed milk . ; k ; 86 do. 


Filter for use. 
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Nitrate of silver . 4 ein! »cud0Olgrains, 
Glacial acetic acid, absolutely pure . 10 drachms, 
Distilled water . + GUE Atty « 10 ounces. 
lodide of potassium. at shag 4 grains. 
Gallic acid . , ' ibid dah hh sch 1 drachm. 
Water ets vl ni A halla tet dl OME. 
Hypo-sulphite ofsoda . . Si, 4 ounces. 
Water ry ict eR A ; 1 pint. 





Much has from time to time been written on this branch of the 
subject, and many are the plans recommended for obtaining photo- 
graphic proofs on waxed paper. The following process will, how- 
ever, be found to possess the great advantage of simplicity, compared 
with the original one as described by Le Gray, to whom the art is 
indebted for the invention of this beautiful method of producing 
sun pictures. 

Lhe natural divisions of the process are—Ist, waxing the paper; 
2nd, iodizing the same; 3rd, rendering it, sensitive; 4th, exposure to 
the image ir the camera; 5th, development of the latent picture; 
6th, fixing the proof. 

ist. Waxing the paper. The paper most to be preferred. for this 
process is that prepared by Canson fréres. It is of an uniform texture 
and very thin, and is known at the shops as Canson’s negative paper. 
A sheet of this is to be selected free from specks or blemishes of any 
sort, and treated in the manner following :— 


Provide a flat tin dish ahout an inch oe (Fig. 11), and fit this into 
an outer one that can con- 


tain. water, which is to be 
kept at boiling heat by 
means of a lamp placed 
a beneath; three or four 

Fig il. cakes of the best white 

wax being placed in the inner vessel and melted, a sheet of the 
selected paper is to be immersed in it, and allowed to remain in this 
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position until perfectly saturated with the wax. It may then be 
carefully raised by two of its corners and held over the vessel to drain, 
ulter which it is to be hung up to get cold: sheet after sheet may be 
treated in the same way. When asufficient number is thus prepared, 
' each sheet is to be placed between folds of blotting paper, and to have 
_ thot iron passed over it; this will cause the wax to be re-melted, and 
the superfluous quantity absorbed by the blotting paper, thereby 
giving an uniform transparency to the paper. If all the superfluous 
wax he not absorbed, the surface of the paper will exhibit patches of 
undue brilliancy, owing' to the outstanding of the wax. The paper, 
when properly prepared, should present a perfectly even and uniform 
surface, and the transparency ought to be without irregularity. 


IODIZING THE WAXED PAPER. 

This is accomplished by immersion in a bath prepared in the 
manner following :— 

Dissolve 640 grains of iodide of cadmium, and 160 grains of bro: 
mide of cadmium, in two ounces of distilled water ; next dissolve 6 
grains of pure iodine in 2 ounces of alcohol of the specific gravity 
‘840: when the iodide and bromide of cadmium are dissolved, add 
them to 86 ounces, by measure, of skimmed milk, and thoroughly 
agitate, now add the alcoholic solution of iodine, and again shake 
the mixture. 

It will be noticed that the caseine of the milk is by this means 
precipitated in the form of white curd: the mixture is to be thrown 
on a filter and the clear liquid preserved for use; this forms the 
iodizing solution for waxed paper, and consists of the whey or serum 
of milk impregnated with iodizing materials. 

The patience of the operator will be somewhat taxed during the 
filtration of the iodized serum, owing to the slow rate at which it 
leaves the funnel; the best way is to set it aside for some hours, and 
when it has ceased to pass through the filter the precipitate may, with 
advantage, be washed with distilled water, which after filtering may 
be added to the iodized serum; this will make up for the waste caused 
by the bulky precipitate of caseine. . 

In order to iodize the waxed paper pour a sufficient quantity of 
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the iodizing solution into a porcelain dish, and immerse the sheets in 
it one after another, taking great care that no air-bubbles are included 
between the surfaces of the paper and liquid; when a sufficient 
number have been immersed, they are to be allowed to soak for one 
hour, the whole mass of papers is then to be turned over in the 
liquid, in order to bring the sheet first immersed to the top; during 
the time of immersion the paper will have changed colour and will 
have assumed a purple tint, owing to the combination of the free 
iodine with the starch in the glaze of the paper. The sheets are now 
to be carefully removed from the bath, and hung up by the corners 
to dry. 

The iodized paper when finished ought to be of a violet or purple 
tint, and should present rather a rough texture on the surface. 

Should any drops form on the surface of the sheet of iodized paper 
while drying, it is an indication that some more alcohol must be 
added to the solution before a fresh quantity of paper is prepared. 
These spots are also apt to occur when the wax used in the prepara- 
tion of the paper is contaminated with stearine or other fatty matter. 
The wax used should be perfectly pure, and should be obtained of 
some photographic house, as that usually considered pure by oilmen 
is not really so, and contains many impurities. 


RENDERING THE PAPER SENSITIVE. 


The sensitive bath is thus composed : 
400 grains of crystallized nitrate of silver. 
10 drachms of glacial acetic acid. 
10 ounces of distilled water. 
4 grains of iodide of potassium. 

Filter a small quantity of this solution into a flat porcelain dish, 
as directed for iodizing, and float on to the surface a sheet of the 
iodized paper; allow it to rest for a few moments until the purple 
tinge is removed; then thoroughly immerse the sheet, and after 
waiting three minutes remove it by means of a pair of horn forceps 
(fig. 12) to a pan of distilled water for the 

=== «space of five minutes, occasionally agitating 
Fig, 12. during the immersion. The paper thus pre, 
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pared is to be placed between folds of bibulous paper, and finally 
hung up to dry. ; 

If the above operations have been skilfully carried through, the 
paper will present an even coating of iodide of silver, and will keep 
sensitive for ten or twelve days at the least. I have used paper thus 
prepared after 15 days in cool weather. It should be preserved 
between leaves of clean blotting paper for use. 


EXPOSURE IN THE CAMERA. 


The time of exposure, as in all the other processes before described, 
must depend on various circumstances. With a 3-inch lens, and a 
stop of 3-inch diameter, and an ordinary landscape, in bright weather 
from 5 to 15 minutes will be found sufficient, but if the weather be 
very dull, 20 minutes wifl not overdo the picture; this will convey only 
an idea of the time required. The correct amount of exposure can 
alone be determined by experience. 


DEVELOPMENT OF THE LATENT PICTURE 


Make a solution of gallic acid in water, of the strength of 
Gallic acid . : i ae ; 1 drachm. 
Water . : 3 : : R 1 quart. 
Filter this into a porcelain pan, and float the paper on its removal 
from the dark slide of the camera, taking care to exclude all air 
bubbles. The development will soon commence, if the right time of 
exposure has been given. When nearly all the picture is brought 
out, which may be seen through the back of the sheet, remove it from 
the pan, and add to the gallic acid solution some aceto-nitrate of 
silver—the same as used for rendering the paper sensitive—in the 
proportion of 4a drachm of aceto-nitrate to 4 ounces of gallic acid 
solution; thoroughly mix, and immerse the partially developed proof; 
the details will soon begin to come out, and, at the same time, the 
dark parts of the picture will gather intensity ; the degree of develop- 
ment may be judged of by holding the paper between the eye and 
the candle, or lamp, by the light of which we are operating. As in 
the Calotype process, we must guard against over-development, which 
will cause a deposit in the parts that ought to be transparent, thereby 
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rendering the shadows in the resulting positive thick and muddy, 
instead of sharp and bright. , 

It is necessary to thoroughly mix the aceto-nitrate with the gallic 
acid as directed above, otherwise the proof will become marbled all 
over to such an extent as to be useless as a negative. Various reasons 
have been assigned for this marbling by different operators, but I 
have found, by actual experiment, that it is caused by an imperfect 
admixture of the aceto-nitrate and the gallic acid. 

The experiment was as follows :— 

A waxed paper picture was partially developed in gallic acid alone; 
when all the details were apparent, it was removed and washed in 
distilled water; it was then cut in half. Half the gallic acid was 
poured into another pan, and some aceto-nitrate added to it and 
imperfectly mixed with it: into this pan one half of the partially 
developed proof was plunged. In a very few minutes the paper was 
marbled all over in a most distinct and unmistakable manner. The 
other half of the gallic acid was poured into a measure, and the 
aceto-nitrate added to it, and the mixture was well stirred with a 
glass rod; it was then turned into a clean dish, and the remaining 
half of the partially developed proof immersed in it, and in due 
course it came out a most splendid negative, perfectly free from 
marbling, and quite clean in every other respect. 

A word or two on over and under-exposure of the paper in the 
camera :—It will be seen from the directions given under that head, 
that a great latitude is given, because the waxed paper process is 
essentially rather slow in its results. If the paper be under-exposed, 
the image will be a very long time before it makes its appearance, 
when under the influence of the gallic acid bath; if, on the contrary, 
it has been over-exposed, the picture will come out in a few minutes, 
and will finally assume a reddish cast or hue, which will greatly 
interfere with the beauty of the positive impression—the sky in @ 

landscape will not present that Opacity so essential to a successful 
proof, but will be patchy and uneven, showing some parts by trans 
mitted light to be much lighter than others. The usual time of 
development of a picture is from half an hour to one and a half; 
but this is of little consequence, as several of them can be placed in 
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the gallic acid bath together, after the picture has made its appear- 
ance, and developed at one time; some little care is necessary 
however, in this part of the process, in order to prevent the staining 
thatis so aptto occur. This may be obviated by occasionally turning 


the pictures in the bath, to remove any deposit that may have setiled 
on their surfaces. 


FIXING THE PROOF 


Is effected by immersion of the paper in a solution of hypo-sulphite 
of soda, of the strength of— 


Hypo-sulphite of soda. : , : 4 ounces. 
Water =. : ; aia eg : j 1 pint. 


and allowing it to soak until all the yellow colour is dispelled from 
the light parts; this will generally be the case in about ten minutes 
or a quarter of an hour, after which it is to be removed to a pan and 
well washed in abundance of cold water for about two hours, and 
finally it is to be hung up to dry. When perfectly dry, place the 
picture between folds of blotting paper, and pass a hot iron over it 
in order to re-melt the wax, and restore the transparency which has 
been partially lost during the various manipulations. This will 
complete the process of obtaining a negative picture on waxed paper. 

The Author was led to the consideration of the Waxed Paper 
Process, from the assurance that it possessed advantages that were 
particularly required by the tourist and the photographer in search 
of the picturesque ; in commencing his experiments, however, many 
difficulties presented themselves, such as the preparation of the serum 
of milk, &c., for the iodizing solution, and also the fact that when 
the iodized paper was immersed in the bath of the aceto-nitrate of 
silver, in order to be rendered sensitive to light, if great care were 
not taken to hit the exact time of immersion, the nitrate of silver 
attacked the freshly-formed iodide of silver in the paper, and rendered 
it impossible to obtain a strong negative. Another difficulty occurred 
in the ordinary process, namely—during the development of the 
picture by immersion in the gallic acid, the back part. of the Peper 
presented a muddy appearance, which tended to obscure the lighter 


parts of the view. 
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In pictures taken by the ordinary Waxed Paper Process, it not 
unfrequently happens that the skies are not perfectly uniform and 
black, but present, when viewed by transmitted light, innumerable 
little pinholes as it were; and, also, the outlines of the objects of the 
view, instead of being perfectly sharp and clear, appear, when viewed 
under a magnifier, to be serrated and irregular. 

The whole of these inconveniences and difficulties are surmounted 
in the process we have just described. In the first place, the serum 
is prepared and iodized at the same time by the iodide and bromide 
of cadmium; the solvent power of the bath for iodide of silver is 
taken away by its previous saturation with that salt; and the mud- 
diness on the backs of the negatives is provided against and prevented 
by floating them until the picture is partially developed, instead of 
immersing them at once. 

The sandy and gravelly skies that form so great a drawback to the 
Waxed Paper Process, as generally practised, are entirely removed 
by the use of iodide and bromide of cadmium, instead of iodide of 
potassium, this latter salt, by crystallizing in the texture of the 
paper, being the cause of the transparent pinholes before alluded to. 
For the same reason, the outlines of the objects in the picture are 
clear and bright; and, lastly, the use of the salts of cadmium renders 
this process particularly applicable in India and hot climates gene- 
rally, the paper prepared as directed not being injuriously acted 
upon by moisture, as is the case where iodide of potassium is used. 

For the information of those readers who may be about to practice 
this particular branch of photography, we would refer to an arrange 
ment of camera particularly suited to open country work, with the 
paper processes, and with which the Author has worked most success 
fully. 

The camera (Fig. 14) consists of a frame capable of receiving the 
ground focussing glass and the dark slide for the prepared papers. 
To this frame is hinged, at its lower part, the bottom board of the 
camera, which also is hinged so as to fold up more conveniently. 

The body of the camera is made of strong black cloth, perfectly 
impervious to light, and in the form of a truncated pyramid ; the 
large end of it is fastened to the frame that contains the dark slide, 
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and the other is closed by the mahogany board that carries the lens. 
This board is furnished at its lower end with a pair of lifting hinges, 
which allow of the front being removed when the camera is to be 
folded up; a brass rod, secured by a screw extending from the frame 
at the back to the mahogany front carrying the lens, completes the 
arrangement. It will be seen that very little time need be occupied 
in fitting up and taking down this camera ; also, the parts of the 
arrangement being all connected together, there is no danger of sud- 
denly discovering on a journey that we have lost or mislaid any 
essential screw or fastening at the moment we wish to use it. 

The diagrams represent a camera for pictures Ll im. by: 9 in, 
drawn to the scale of one inch to the foot. 

Fig. 13 represents the camera when folded for travelling, Fig. 14 
the camera in use. The weight of this camera and glass frame is 


only 43 lbs. 





THE POSITIVE PAPER PROCESS. 





APPARATUS REQUIRED FOR THE POS 
PROCESS. 


Three porcelain pans (shallow). 
One deep ditto, for washing. 
Glass measure. 


Pins. 
Reversing or printing frame. 


ITIVE PAPER 
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SOLUTIONS REQUIRED IN THE POSITIVE PAPER 


PROCESS. 
Pure chloride of barium 4 ; j 3 ounce. 
Distilled water 20 ounces. 1 pint 
- Nitrate of silver 12 ounce. 
Distilled water 5 : ; ‘ 10 ounces. 
Glacial acetic acid . 5 drops. 
Hypo-sulphite of soda 1 Ib. 
Water, filtered 4 30 ounces. 
Chloride of gold 15 grains. 


PLAIN PAPER PROCESS. 


PREPARATION OF THE PAPER. 


The papers best adapted for this purpose are Hollingsworth’s 
thin paper, or that made by Canson fréres, and known as Canson’s 
Positive. Having carefully selected a sheet free from specks or 
blemishes of any kind, prepare the following solution :— 

Pure chloride of barium % ounce. 
Distilled water ‘ 20 ounces. 
This is to be filtered into one of the shallow pans and covered over 
with a sheet of cardboard or paper to keep out the dust, until the 
operator is quite ready to float the positive paper. 

The sheet of positive paper being cut the required size, is to be 
held between the thumb and forefinger of each hand, and bent into 
the form of the letter YJ ; the centre of the letter is then to be brought 
in contact with the solution in the pan, and the ends of the sheet 
gently lowered until the whole of the surface is in contact with the 
liquid. Care is required to prevent the formation of air bubbles, 
but a little attention and caution in manipulation will prevent their 
occurrence, . 


: 
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The paper being thus floated is to be allowed to remain on the 
liquid for three minutes, at the expiration of which time it is to be 
cautiously removed and hung up by one of its corners to dry. 


It is almost needless to remark that this part of the process may 
be conducted in open daylight. 


The paper thus salted may be preserved in a portfolio for an inde- 
finite period, provided it be not subjected to the action of a damp 
atmosphere, and is ready at any time to be rendered sensitive in the 
manner following. 


Make a solution as follows :— 


Nitrate of silver . ; ‘ ‘ ; 13 ounce. 
Distilled water ; i R : - 10 ounces. 
Glacial acetic acid | ! 5 droys. 


This is to be carefully filtered into another shallow pan kept for the 
purpose, and a sheet of the salted paper prepared as directed is to be 
floated on to it, taking especial care that all air bubbles are excluded 

_ between the paper and liquid. Suffer the paper to remain on the 
solution undisturbed for three minutes, and carefully remove it and 
hang up by one of its corners to dry as before. When dry, the paper 
is fit to be placed in the reversing frame to be exposed to the solar 
agency. 


THE REVERSING FRAME. 


If we expose a piece of the paper as prepared above to the agency 
of light, it will in a very short time become blackened; but if any 
opaque object be placed upon it, the part. immediately beneath that 
object will remain perfectly white. It is on this principle that the 
production of positive pictures depends. Thus we place a piece? of 
the prepared paper with its sensitive side upwards on any convenient 
support, and bring the face of the negative in contact with it. If 
how we allow the light to shine through the negative, we shall find 
on inspecting the positive paper underneath thine a Nery denivied 
action has taken place over those parts corresponding with the light 


portions of the superposed negative. 
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Fig. 15. 

The mode of accomplishing this end in practice is by means of a 
frame of wood (2%g. 15), in which is fixed a stout plate of glass: on 
this we place the negative, either glass or paper, face upwards—that 


is, turned away from the surface of the glass. The sensitive side of 


the positive aper is now brought in contact with the negative, and 
a board, lined with cloth or velvet, is placed over the whole; this in 
its turn is pressed down hard so as to bring the two in close contact 
by means of suitable screws and fastenings. 

The back board in the reversing frame is hinged, which allows 
the operator to examine the state of forwardness of the picture by 
releasing one side at a time, and carefully separating the positive 
paper from the negative. ‘The picture, atter exposure for the proper 
time to the light, ought to be somewhat darker than the desired 
colour, to counteract the effect of the toning bath which takes part 


of the intensity from it. 


THE POSITIVE TONING AND FIXING BATH 


Is composed of— 


Hypo sulphite of soda. E ett @% 1 1b, 
Water (filtered rain) Shiu. Phe ost 2.) ORRCeR. 
Chloride of gold. . 15 grains. 


Dissolve the hyposulphite of ae in 28 ounces of water, then dis 
solve the chloride of gold in 2 ounces of water, and add it by degrees 
to the solution of hyposulphite, stirring all the time with a glass 
rod; this bath is ready for use in about 12 hours after it has been 
made. 

The positive picture which has been over-printed, as directed 
above, is immersed in this bath, and is suffered to remain in it until 
the desired color is acquired. At the first immersion the beautiful 
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the paper too glossy. 
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color of the sun-print will vanish and be replaced by a dull brown; 

but eventually the tone will change through various shades from a 

rich sepia to a black, : 

The action of the bath may be stopped in an instant at any point, 
the time of immersion determining the exact shade of color. In 
cases where the black tone is required, it is better to over-print the 
picture considerably, but where a neutral tint would be better 
adapted to the subject, the action of the light may with advantage 
be stopped at an earlier period. 

The toning bath may be used for a considerable number of pictures, 
but when it ceases to impart a color to the prints treated with it 
without prolonged immersion, a little more solution of chloride of 

gold may be added with advantage. 

The print having assumed its required tone under the action of the 
toning bath, is to be removed to a deep dish of water and thoroughly 
agitated in it for a few minutes; the water is then to be changed 
four or five times in succession, this agitation being repeated between 
each change ; finally, the print is to be immersed in a large pan of 
Water and allowed to soak for six or eight hours at least in order to 
remove every trace of hyposulphite of soda, which would eventually 
cause it to fade if present even in the smallest quantity. Suspension 
in a warm place to dry, and subsequent ironing or hot-pressing, will 
complete the process of taking positive pictures on plain paper. 

There is, however, another method, or rather a modification of the 
last, by which the paper is coated with a layer of albumen, in which 
the chloride of barium has been dissolved. In this mode we obtain 
Pictures of exquisite minuteness of detail, the surface on which the 
image is formed being free from those irregularities appertaining to 
plain paper. 

ALBUMENIZED POSITIVE PAPER PROCESS, 

The subjoined method of preparing the abebacbirncns paper will be 
found both certain and simple, and will give exceedingly a results, 
The proportion of albumen is comparatively baste but it will be 
found quite sufficient to give the required surface without rendering 


F 
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Take the whites of six eggs, throw them into a large bottle, say a 
Winchester quart, add thereto 12 ounces of distilled water, in which 
has been dissolved 270 grains of chloride of barium, thoroughly agitate 
the mixture until the froth occasioned fills the bottle, then allow it 
to stand for seven or eight hours, and finally filter the salted albumen 
through two thicknesses of bibulous paper into a perfectly clean 
bottle for use. 

To albumenize the paper— 

Pour some of the salted albumen into a shallow dish, and having 
carefully skimmed the surface by means of a piece of card, float a 
sheet of the selected paper on the surface, as directed, while treating 
of plain paper, (page 62). Allow the sheet to remain in contact 
with the albumen one minute and a half, then carefully raise it and 
hang it up by one of its corners to dry. When dry, the paper thus 
albumenized must be placed in a portfolio free from damp, where it 
may be kept for an indefinite time. 

It is worthy of remark, that if we leave the paper on the albumen 
for a longer time than indicated above, we do not obtain so good a 
result; the albumen appears to soak into the paper and the gloss on 
the surface is much diminished. 

It will be found a means of preventing streaks on the albumenized 
paper if the salted albumen in the dish he occasionally skimmed with 
the piece of card before mentioned. This removes dust, bubbles, 
and a peculiar web-like structure that forms on the surface of the 
albumen when it has been exposed to the action of the atmosphere 
for some time in an open dish. | 

Should the surface of the paper not present sufficient gloss to meet 
the wishes of the operator, the proportion of water may be lessened 
immaking the salted albumen, still preserving the proper proportion 
to the ounce of chloride of barium, namely, 15 grains of crystal to 
the ounce of liquid. 

To render the albumenized paper as prepared above sensitive, and 
to fit it for the reversing frame, it is to be floated, albumen side 
downwards, on a bath composed in the following manner :— 

Nitrate of silver . : ; : . 13 ounces. 
Distilled water. ; ; - 10 ounces, 
Glacial acetic acid : ; : . 5 drops. 
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~ Filter carefully into a shallow pan kept for the purpose. 

The sheet is to be allowed to remain in contact with the above for 
the space of three minutes ; it is then to be removed as quickly as 
possible and to be hung up by one of its corners to dry. The drying 
may be facilitated by placing a fragment of the bibulous paper in 
Contact with the lower corner. When dry, the paper is fit for the 
reversing frame, | 

The printing, toning, and fixing, are performed in precisely the 
same manner as directed for plain paper, (pages 64-5) the only dif- 
ference being that the albumenized paper requires rather a longer 
immersion in the toning bath before the dark tones are acquired, and 
also a greater amount of washing, in order to remove the hyposul- 
phite of soda, than is necessary for plain paper. 

Pictures taken by the above process, for sharpness of outline, depth 
and transparency of Shadow, and delicacy of detail, are not to be 
surpassed, and for certain subjects are immeasurably superior to 
those produced by the ordinary method. 

We have recommended a very dilute solution of albumen for the 
Preparation of the paper, because we consider that it fulfils all the 
conditions necessary to produce a perfect picture without the vulgar 
glare so objectionable in pictures printed on highly albumenized 
paper. There is one exception we would take, however, to this 
temark—namely, stereoscopic pictures: these, from being seen under 
a lens, are improved by being printed on highly albumenized paper, 
as it prevents the texture of the material from being very apparent ; 
ut even here we must exercise taste and judgment so as not to 
overdo the affair, 


THE METHOD OF TAKING STEREOSCOPIC 
PICTURES. 


Before entering upon the details of the plan by which stereoscopic 
pictures are produced, it may not be out of place to endeerous to put 
the reader in possession of the theoretical principles on which the 
stereoscope depends for its action. very one is ah that the 
human subject possesses two eyes, but it is not so clear to most 
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people what use is made of them as a means of informing the mind 
of the nature and condition of objects which are rendered visible 
through their agency. If we stand in a room, and look through a 
window at objects on the opposite side of the street, we can pro- 
nounce of a certainty that the horse there waiting patiently for its 
rider is possessed of three dimensions—namely, length, breadth, and 
thickness; in fact, that it is, as far as vision is concerned, a solid 
body: now by what means is this conviction formed in our minds? 
We say, by the impression formed on the brain, through the optic 
nerves, of two different images of the object, one formed on the 
retina of the right eye, the other on that of the left ; for while still 
looking at the same object, if we close the right eye, and notice what 
part of the animal is intersected by a bar of the window, and then 
close the left and open the right, we shall find in the second case the 
same bar intersects quite a different part of the horse, clearly showing 
that on the retina of each eye we have formed quite a distinct image 
of object at which we are looking; it is the combination of these two 
images, through the agency of the optic nerves, that gives rise to our 
notions of solidity in objects presented to our notice. 

Bearing this in mind, then, it is not difficult to conceive how it 
may be possible so to take, by means of the camera, two dissimilar 
pictures, and then, through the medium of an instrument called 
the stereoscope, so to combine these pictures as to render to the 
mind the idea of solidity of the object viewed. These conditions 
have been realized, and with the aid of photography, we are enabled 
to bring to our homes views of distant regions and works of art, that 
convey most exact ideas of locality and of the peculiar features of 
the subject under consideration. 

The stereoscope, as an optical instrument, exists in two forms— 
namely, the reflecting stereoscope, as originally designed by Professor 
Wheatstone, and the lenticular stereoscope of Sir David Brewster; 
each of these instruments possesses advantages peculiar to itself, the 
reflecting one being suited to the exhibition of views of any size, 
while the lenticular stereoscope is only adapted to pictures of small 
dimensions. 

The reflecting stereoscope (Fig. 16), consists essentially of two 








mirrors, set at an angle of 90° to each other; opposite these mirrors, 
suitably supported. are placed the pictures to be viewed; the frames 
that support the pictures admit of every adjustment, so that the two 


images as seen by the eyes placed opposite the mirrors may be made 
to coincide. . 


The lenticular stereoscope of Sir 
David Brewster (Fig. 17) consists of a 
box, shaped as in the figure, at the 
broad end of which the pictures are 
placed; immediately opposite these 
pictures are situated the eye-pieces that 
contain two semi-lenses, that is, lep- 
ticular prisms, so placed that their 
centres are coincident with the pupils of the eyes; the action of 
these semi-lenses is to cause the images viewed through them to 
overlap each other, so that instead of two pictures seen side by side, 
we have one picture visible in the apparent centre of the instrument, 
giving the true stereoscopic effect. 

Stereoscopic pictures may be taken by an ordinary COMERA, OF by 
cameras specially adapted for that purpose 5 for large pictures the 
ordinary landscape camera can be used With acvartage ; the mode of 
procedure is as follows: Place the camera in the true position for 
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taking the views, and having previously made a cross in pencil on 
the ground focussing-glass so as to intersect the centre of the picture 
I 4 thus, note, when focussing, the particular object or 
ae part of an object that falls on the intersection of 
Di the lines; then take the picture. When the ex- 
Og posure has been sufficient move the camera and 
_\N| stand bodily, as nearly parallel to the plane of the 

view as possible through the space of four feet, aud then focus for 
the second picture, taking care that the image of the same object or 
part of an object falls on the point of intersection of the lines on 
the focussing glass; the picture may then be taken, and when the 
negatives thus produced are printed from, and the results placed on 
their respective sides of the reflecting stereoscope, a most magical 
effect is produced, for on looking into the mirrors with both eyes, and 
adjusting the pictures so as to coincide, the views will appear in 
perfect relief; every part will show itself in its proper position, and 
the effect of solidity will be given to every object in the composition. 
For small views used in the lenticular stereoscope, and for portraits, 


we use either of the cameras represented below. ig. 18 represents 
— a stereoscopic camera of the most 


simple form: it consists of a long 
Pi camera box with a dark slide to hold 
Ag, == the plate on which the two pictures 
=are to be taken; the front which 
= carries the lens is so made as to slide 
from side to side; the method of 
3 using the instrument is very simple 
oddest —the camera is placed immediately 

opposite the object to be taken, and the front carrying the lens, is 
moved to one side; the object being focussed, the prepared plate is 
then placed in the dark slide and substituted for the ground focussing- 
glass. Now uncap the lens and expose the one half of the plate, 
replace the cap, and then shift the lens to the other side, and expose 
the other half for the same length of time. On development, the 
pictures, if properly exposed, will come out of the same intensity, 
and of uniform appearance. The negative thus produced can be 
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printed from in the usval way, and the resulting pictures being 
mounted on sard, can be viewed in the lenticular stereoscope, where 
al the peculiarities due to the manner in which they have been taken 
will manifest themselves. There is one point to which we must 
draw attention in mounting the pictures taken with this instrument, 
satay that they must be placed on the mounting card in the reverse 
position to that which they occupy when on the glass—that is to say, 
the left hand one on the glass must occupy the right hand place on 
the cardboard mount—otherwise, it is obvious from what has been 
before explained, that the true stereoscopic effect cannot be obtained. 


Fig. 19 represents a camera 
on the same principle, but 
fitted with two lenses of 
precisely the same focus; 
the caps of these lenses are 
so connected together that 
they may be removed sim- 
ultaneously, so that by this 
arrangement it is possible 
to take both pictures at the same instant; this will be found par- 
ticularly convenient when the object is likely to move, as in the case 
of a portrait, where it is almost impossible for the sitter to keep in 
one position for any great length of time. 

The same remark holds good in the use of this camera as with the 
last with regard to mounting of the finished pictures—in order to 
obtain the true stereoscopic effect, we have to reverse the position of 
the pictures, as before explained. 

Fig. 20 is a drawing of another form of stereoscopic camera, and 
is adapted for taking views as well as portraits ; it consists of an 
ordinary portrait camera, mounted on a board, which is furnished at 
its bottom with bars of wood; these bars are so fitted as to admit of 
adjustment, in order that the camera may be moved from right to 
left, and vice versd, either on the same plane, or in the circumference 
of a circle; the back of the camera is so constructed, that the portion 
of it that holds the glass plate can slide from side to side; this is 
accomplished by means of a silk cord and spring attached to it, and 
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Fig. 20, 


also to an immovable pillar on the base board of the apparatus. 
When a picture is to be taken, the sliding back is to be removed, 
and replaced by the ground focussing-glass; the camera is then 
moved to the left as far as it will go. The focus being taken, and the 
position of any object marked on the sereen, the camera is to be 
moved in the opposite direction until it comes to a stop; if the object 
before noted occupies the same spot on the ground glass, we may 
consider the adjustment perfect; but if not, we must alter the paral- 
lelism of the bars by means of the adjusting screws, and make a 
second trial. 

When the two images occupy the same relative positions on the 
ground glass, we place the prepared plate in its proper position and 
draw the camera to the left, the right-hand side of the plate being 
opposite the lens; uncap the lens and expose the plate, then replace 
the cap and move the camera to the right hand; this motion will 
cause the slide that holds the plate to present its left side to the 
opening before the lens; again uncap the lens and take the second 
picture. The negative thus produced may be printed from, and the 
resulting positives mounted in the same relative positions as they 
occupied on the glass plate. 

We may state here that any of the processes before described can 
be carried out with these cameras, but owing to the small size of the 
pictures perhaps the collodion or albumen processes are to be recom- 
‘nended in preference to those on paper. 
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ON COLORING POSITIVES ON GLASS. 


Under this head we purpose to give a few hints and particulars 
with regard to the tinting of positive pictures that we hope will be 
found useful to the amateur. The application of the color to the 
photograph is a matter of some nicety, although a very simple one, 
and as much more of the success depends on the artistic excellence of 
the picture than on the amount and variety of color lavished in its 
Production ; a few words on the arrangement of the operating room 
may not be out of place. | 

In the first place, then, the light should be so under control by 
means of blinds that it may fall on the sitter in an oblique direction, 
and in such a manner that the shadows under the brows and other 

‘Prominences of the face may be well defined, though not harsh, and 
the sitter should be so placed that one side of the face may be in 
Comparative shadow. A northern aspect is the best for an operating 
toom, as that is free from the glare attendant on one with a southerly 
direction. 

Strong contrasts of light and shade are specially to be avoided, 
and the operator will find great assistance to artistic excellence in 
the use of white screens, which are, by a judicious disposition, ex- 
tremely useful in lessening the depths of shadows and producing 
teflex lights so conducive to pleasing effect in a picture. It is 
astonishing what an immense difference there exists between a 
Picture taken in the broad daylight where the light is coming from 
every point and one taken under circumstances where attention has 
been paid to the direction and amount of light that has fallen on the 
sitter; in the former case the picture will appear flat and unmeaning, 
and in the latter we shall observe that peculiar stereoscopic effect 
which characterizes a good photograph. 

Photography, as applied to portraiture, has in some quarters got 
"into disrepute from the miserable caricatures presented to us by the 
inexperienced operator ; the eyes present a fishy and deud expres. 
sion. and the face is as flat as a full moon. These defects ean, 
however, be obviated by a little attention. In the first place, the 
eyes of the sitter should be protected from too great a glare of light 
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and should be directed to some object in the operating room of a 
sombre color; by this means we shall obtain a fine open pupil and 
get rid of that peculiar glassy appearance so detrimental to a success- 
ful likeness. In the next place we may obviate much of the flatness 
by proper attention to the time of exposure, as I explained at page 
while treating of exposure of positives in the camera. It is impossi- 
ble for the high lights to become whiter than white, and by continuing 
the exposure, in order to “get out” the dark drapery, we are apt to 
overdo the face and light parts of the picture. 


The back-ground should be dark, not white, as nothing looks so 
monstrous as a black image mounted, as it were, on a white ground; 
it puts one in mind of the monstrosities formerly perpetrated in black 
paper and stuck on cards, and only to be met with at country fairs 
and such places. 

The color that is best suited for a back-ground is dark buff, and 
the material should be canvas painted in distemper color; the brush 
marks need not he carefully erased, as a certain roughness of surface 
adds force and breadth to the effect of such a back-ground. On no 
account let the operator indulge in the conventional pillar and cur- 
tain, the landscape and cottage with the smoke gracefully curling from 
the chimney; these are out of date and vulgar. The same remark 
may equally be applied to the everlasting vase of flowers and dyed 
grass always to be found on the tables of some operators. 

The furniture of the operating room should be of the most chaste 
description, and the chairs, couches, &c., should be selected with an 
eye to the elegance of form rather than to meretricious adornments 
of fine carving and French polish. 

The best covering for the floor of an operating room is some light 
colored oil-cloth, as plain in design as possible; this tends to give & 
softness to the shadows, by reflecting light upwards. 

The above remarks, if carefully attended to, will insure pictures 
that are worth coloring and that will well repay the operator for the 
trouble of their productions. 

The coloring of positive photographs is accomplished by means of 
colors in extremely fine powder, applied with camels’ hair brushes. 
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The colors mostly employed are— 


White Flesh color, three shudes 
Green, of three shades Carmine 

Scarlet Lips 

Pink Lavender 

Claret Blue, Prussian 

Orange Ultramarine 

Rose - Black 

Yellow, three shades Gold and silver shells. 


The choice of colors must, of course, depend on the taste of the 
artist ; the mode of applying them is as follows :-— 

The plate being quite dry, we take up a small portion of color on 
the point of one of the fine brushes, and with a light hand apply it 
to the part required to be tinted, giving the brush a circular motion. 
We must not apply too much color, but use it as sparingly as possible. 
This part of the process may be considered as the first wash in land- 
scape painting. Having gone over the whole of the picture we 
remove the superfluous color by means of the India-rubber bottle. 

The plate is now to be varnished as hefore described, and, when 
quite hard, we may begin to work in the complexion tints, the color 
of the eyes, and with the white color go over those parts which are 
over-done, and which have lost their brilliancy from over-development. 

The gold ornaments, chain, studs, &c., may now be touched in, 
exercising all the time great care that too much color is never applied 
at one time, otherwise, instead of a beautifully soft finished picture, 
we shall have as a result one that is patchy and in every Way unDsa- 
tisfactory. 

The back-ground of the picture is tinted in the same manner, only 
using a larger brush. The fleecy clouds that are considered by some 
as an advantage, are best put in with a stump; this must be done 
with a very light hand, and the edges may be softened off with a 
large long-haired brush. 

As a matter of practice, it will be found better to fill in all the 
lighter tints first, and gradually proceed with fhe darker ones; the 
operator will, by this means, be better able to judge of the effect he 


is producing. 
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The picture will not require varnishing a second time if the colors 
have been skilfully applied. If by accident they should present a 


dull appearance, a coating of gelatine, of the strength of two grains 
to the ounce of water, and applied hot, may be with advantage 


poured over the picture. 


THE DRY COLLODION PROCESS. 

The advantages of a certain and simple dry collodion process are 
so obvious to those who have practised photography in the open air, 
that the subject needs little introduction. I would, however, mention 
a few particulars connected with the process for the information of 
those who have not yet practised it; and, at the same time, would 
refer them for detailed particulars of manipulation to the pamphlet 
by the Author on the subject.* 

Plates prepared by this process will keep sensitive for an indefinite 
period, and can be developed at any time without regard to the date 
of exposure. This, it will be seen, is of immense advantage to the 
tourist, as he can delay the development of the whole of his plates 
until his return. 

To those photographers whose inclination or want of leisure will 
not admit of their carrying through the first preparation of the plate, 
these dry plates will be found invaluable, enabling their whole energy 
to be directed to the more careful selection of subject. 

The plates being dry, there is no danger of dust settling on their 
surface. This point will be appreciated by every photographer. 

The development of the pieture can be conducted in any room 
where the light can be excluded, as the process is simple and clean, 
one dish and a levelling stand being the only requisites in point of 
apparatus. 

To officers, engineers, and architects, these dry plates offer a 
desideratum of no small value, as they are always ready for use, 
occupy very little room in travelling, and can be used under circum- 
stances which would preclude the adoption of any process that had 


to be carried out on the spot. 


* The Dry Collodion Process, by Cuartes A. Lonc. Bianp & Co., 153, Fleet 
Street. London. 
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In concluding the description of the various photographic processes 
on glass and paper, let me once more urge the necessity of attention 
to minute particulars in manipulation, and, above all, that cleanli- 
ness should characterize our operations in the highest degree. 
Without this feature no one can ever hope to attain proficiency in 
any department of this beautiful and interesting art; but, on the 
contrary, the careless operator will meet with nothing but failures as 
a reward for his negligence on this head. 


THE END, 





TENT FOR WORKING COLLODION IN THE OPEN AIR. 
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